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I Introduction

Chairman Stearns, Chairman Greenwood, Chairman Tauzin, and distinguished Committee
Members, I am John Lampe, CEO and President of Bridgestone/Firestone, Inc. Thank you for
inviting me to testify today. Since I appeared before this Committee on September 21, 2000,
much has happened. Our team at Bridgestone/Firestone has been working vigorously to protect
the safety and restore the trust of our customers by assuring and enhancing the quality and
performance of our products. We have accomplished a great deal, and we have learned a great

deal.

In my statement today, I would like to address the following four topics:

First, Firestone takes responsibility for the safety of its customers. We have devoted all

available resources and energy to the August 9, 2000 recall. We conducted extensive research to
determine the causes of tread separations and rollover crashes involving the Ford Explorer. We
instituted targeted changes to improve our products and we have enhanced our ability to monitor

the performance of our tires in the field.

Second, Firestone tires on the road today are safe. The recall of more of our tires is not

necessary and will not increase customer safety. 1 will present data that prove our tires on the

road today are every bit as safe as the comparable competitors’ tires on the road today.
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jssues. I have said from the outset that no research, analysis or remedy for tire-related Explorer
rollover crashes can be complete without carefully addressing the contribution of vehicle
characteristics. Today, I will present claims data that show that the same tire on vehicles other
than the Explorer performs quite well and that the tread separation rate, while still low, is
elevated when that tire is on the Explorer. I will also present test data that precisely identifies
that characteristic of the Explorer which makes it extraordinarily prone to rollover crashes in the

event of a tread separation, an event that can happen with any tire.

Finally, I want to take this public opportunity to make Firestone’s recommendations as to
how drivers can help protect themselves against the possibility of serious crashes like those that

prompted the Committee to investigate this matter.

II.  The Recall

Beginning on August 9, 2000, Firestone voluntarily recalled approximately 6.5 million
P235/75R15 ATX and Decatur Wildemness AT tires fitted primarily on the Ford Explorer family
of vehicles. Our concemn for the safety of our customers was paramount, so we took this action
before we knew what caused the increased rate of tread separation claims. I am proud of the fact
that our recall campaign was carried out very rapidly. From the date we announced the recall
through January 2, 2001, we replaced 92 percent of the tires. As of today, more than 6.3 million
tires have been replaced, approximately 97 percent of the total number recalled. By any
measure, this is an outstanding performance, and one which reflects well on every member of the

Firestone team.
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III.  Firestone Tires on the Road Today are Safe

On Monday, May 21, Firestone informed Ford Motor Company that it had no choice but
to terminate its almost 100-year relationship and stop supplying tires to Ford. Firestone took
this action because Ford simply refused to examine with Firestone what, if any, role the Ford
Explorer had in the increased rate of tread separation claims and the subsequent rollovers that
led to the catastrophic accidents. In fact, in October 2000 I sent a letter to Mr. Nasser asking his
cooperation into an investigation of both the vehicle and the tire. Regrettably, Ford refused to

jointly investigate the vehicle.

On May 22, Ford announced it would unilaterally recall all Wilderness AT tires fitted on
Ford vehicles. We believe strongly that Ford’s action is motivated by a desire to divert
attention from safety concems of the Explorer. The data from both testing and actual
experience on the highways simply do not support Ford’s decision. Our tires on the road today
are safe, and we do not intend to participate in Ford’s unnecessary and deceptively motivated

action.

Ford has claimed that ‘Wildemess AT tires have higher rates of tread separation than
competitive tires. Ford would not share with us complete test data or actual claims data on
competitors’ tires. The data Ford did share with us shows that Ford used grossly unscientific
procedures in its testing. As a result, we have done our own testing that I will summarize for

you.
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First, we tested “peel force,” the amount of force needed to tear the two steel belts from a
tire. We compared our tire with three major competitors’ tires that have also been fitted to the
Ford Explorer either as original equipment or a replacement tire. As this chart (#1) shows, our
tires out-performed two of the three competitors’ tires in this test. The results were similar

when we subjected the tires to high temperatures to simulate hot climate driving. (Chart #2)

Second, we conducted SAE high speed tests in which tires are intentionally run to the
point of failure on a machine that pushes tires beyond their limits. Once again, the Wilderness

AT outperformed several rivals and performed well within industry norms. (Chart #3)

Third, we performed vehicle tests where our tires were run on a test track mounted on a
range of compact SUVs. With this test we measured the belt-edge temperature of each tire on
each vehicle after identical test cycles. (Chart #4) This test clearly shows that our tires were
most heavily loaded on the Explorer. Additionally, other tests were performed on the 1997
Ford Explorer with a variety of competitor tires. The belt edge temperatures were measured and
clearly show that damaging temperature increases at lower inflation pressures were greatest on
the Explorer (Chart #5). These tests again revealed that the Wilderness AT is an excellent
performer, better than many rival products, and well within industry norms. But these tests also
further suggest an Explorer issue.

In contrast, Ford’s “rig” testing is grossly unscientific and must be disregarded. First, to
test our tires, Ford used aged spare tires compared with new tires from our competitors. Indeed,

some of the Firestone tires tested were nine years old. It is well known that tires naturally
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degrade over time, regardless of whether they are used on vehicles. The rubber in tires begins
to degrade as soon as it leaves the plant. When you factor out the old Firestone tires that Ford
tested, and just compare our new tires with the competitors’ new tires, even Ford’s results show
that our tires are as good as the competition! Second, Ford used surface temperature testing as
opposed to internal temperature testing, the latter of which is needed to detect thermal
conditions related to belt separation. No respected organization measures the surface
temperature of tires to determine the likelihood of belt separation. Given these examples, it is

no surprise that Ford refused to share all of its data with Firestone.

Now let’s look at-real world performance. A comparison of Wilderness AT performance
tires fitted on the Explorer and other vehicles shows that tread separations with our tire happen
disproportionately on the Explorer. We sold the same tires to Ford, designed and built to the
identical specifications, for both the Explorer and the Ranger pickup truck.” Claims for tread
separation on the Explorer were as much as eight times greater in number than on the Ranger.

(Chart #6)

These results are for the same tires on two different Ford vehicles. In fact, at the time of |
shipment, we do not know which of our individual tires sent to Ford are to be mounted on
which vehicle. The fact that the very same tire performs so differently on these two vehicles is
proof positive that there is something at work here other than a tire issue. Again, it is no
wonder why Ford refused to give us production data for the Ranger for nearly six months. As

soon as we received the required data from Ford this spring, the data convinced us that
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Real world claims data provide further evidence of the Explorer’s extraordinary history

of tread separation claims. For example, our ATX tires sold as original equipment on the
Explorer were also sold as replacement tires for a broad range of similar vehicles from other
manufacturers. Over seven years, there were six times as many tread separation claims for the
Ford Explorer, within the replacement tire population that included other vehicles, than there
were for other vehicles (claims per 100,000 tires). (Chart #7) Again, the very same tire failed

at a greatly higher rate on the Explorer.

Ford also claims that its successful experience with Goodyear tires on the Explorer
proves the need for its further recall of Wilderness tires. Once again, Ford has misused data to
produce a conclusion that supports its false statements. For example, it directly compares
Firestone and Goodyear claims without mentioning that a greater number of Firestone-equipped
Explorers were shipped to hot weather states where the tires were pushed to extremes and tread
separation occurred. (Chart #8) Ford states that there were only two claims for tread separation
on Goodyear tires. News reports alone tell us there have been at leést 13 incidents involving
tread separations of Goodyear and other manufacturers’ tires followed by Explorer rollover
crashes. But we don’t have to rely on news reports alone. Ford’s own internal document —
identified as Document 54 in last fall’s hearing — states that Ford knew of the possibility of at
least 10 tread separations on Goodyear tires (Attachment 1) and physical evidence of these

separations is readily available (Attachment 2). In fact, while Ford would have you believe that
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tread separations are proof of defect, and that only Firestone tires experience tread separations,
the reality is quite different. (Attachments 3 and 3A) All tire manufacturers, including
Goodyear, acknowledge that tires are not indestructible, that tread separations are the most

common form of a tire disablement and that a tread separation is not evidence of a defect.

Ford has also attempted to cloud the issue of the durability of our tires by making
unsubstantiated allegations regarding construction. But again, whether it is the thickness of the
wedge material at the belt edge (Chart #9) or claims about our materials, the data shows our tires

are as good or better than the competition.

Ford’s comparison of Firestone to Goodyear is further flawed by the inclusion of claims
associated with the 6.5 million tires recalled by Firestone last year. Ford’s use of claims on those

tires to characterize tires on the road today is patently false and misleading.

The rationale and data put forward by Ford to explain its current recall of Wilderness AT
tires is unsupported by test data, by real world experience, and by Ford’s own statements about
the tires. Ford’s selective use of data, biased test procedures and contradictory statements show

that its recall is at best a poorly documented public relations exercise designed to protect the

image of a profitable product that represents approximately 1/3 of every profit dollar — the
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Mr. Chairman, the extensive testing data and the voluminous record of real world
performance of our tires shows that they are safe. There is no need for a recall of those tires.
However, there is a need for industry and government to work together honestly to continue to

improve safety for the motoring public.

IV.  The Vehicle

The tire and the vehicle must be regarded as a system. We have consistently urged
Congress, NHTSA, and Ford to look at this phenomenon in a balanced way — that is, to look at
both the tire and the vehicle. Indeed, on October 23, 2000, I wrote Mr. Nasser a letter asking
his support for a joint investigation into both the tire and the vehicle. However, Ford has
refused to work with us to examine the vehicle and tire as a system. They have steadfastly
urged Congress, NHTSA, and the American public to consider this strictly a tire issue and not a

vehicle issue.

We have had a growing and ultimately overwhelming conviction that tire design and
manufacturing issues alone simply cannot account for what has been happening with the
Explorer. There is no doubt that tire failures have become relatively rare in the past few
decades. Still, cars and trucks are equipped with spare tires, jacks and lug wrenches precisely
because when a tire fails, for whatever reason, auto manufacturers contemplate you will be alive
to change your tire when you need to. We must ask ourselves why are tire failures on the Ford

Explorer all too often not a benign event, but often a catastrophic one? Why is it that, if a rear
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tire separates on an Explorer, the driver often loses control and crashes? We couldn’t help but

Since Ford was unwilling to participate in a joint analysis of its product, we were forced
to conduct our own research into the role of the vehicle. A survey of what we have learned
about the vehicle is found at Attachment 4 (Analysis of the Ford Explorer). Our root cause
analysis made clear that vehicle weight and low inflation pressure are very significant factors
that can lead to tread separations. The Explorer is a heavy vehicle and Ford recommended the
bare minimum inflation pressure of 26 PSI. In short, Ford designed the Explorer with minimal

reserve load.

As part of our root cause analysis, we learned that, in fact, in 1995, Ford increased the
weight of some models of the Model Year 1996 Explorer by over 600 pounds from the initial
weight when the Explorer was first introduced. (Charts #10 and #11) In this respect, it is no
surprise that the 1996 Explorer is the vehicle that appears most often in the claims and lawsuits
alleging a tread separation. As everyone now knows, tires can lose as much as 1 psi per month.
Ford’s recommendation of a 26 PSI inflation pressure diminished the load reserve of the
Explorer and its tires to an unacceptable level (Chart #12). Our analysis shows that the tire

inflation safety factor for the Explorer is far below that of other popular SUVs we examined.

Given the combination of a heavy vehicle with minimal inflation pressure, it stands to

reason that the tire failure rate on the Explorer would be higher than on other SUVs. This is

exactly what the data shows. As I stated above, the Wildemness AT tires that Ford is replacing
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are performing well. The relatively few claims that exist stem almost exclusively from tires
fitted on Ford Explorers. Based on these facts, it is apparent that there are vehicle issues at

work here.

Moreover, when a tread does separate from a tire, the separation itself ordinarily does not
have a catastrophic effect on the vehicle. There is no explosion or impact that radically upsets
the attitude or direction of the vehicle. Engineers think of tread separation in three phases, pre-
separation, separation, and post-separation. In pre-separation, the tire becomes out-of-round
due to the tread beginning to detach. The irregular shape of the tire creates a vibration in the
vehicle, warning the driver that a tire failure is occurring. This ordinarily signals a driver to

reduce power and beginning pulling off the road.

The separation event itself often creates a loud noise, as the tread flaps against the
vehicle’s bodywork before becoming entirely detached. Despite the noise, forces imparted to
the vehicle are minimal. The tire casing is normally intact and remains inflated. The driver
should be able to maintain control of the vehicle with very slight steering inputs. Carr
Engineering, who performed tread separation tests for Ford, compared these steering inputs to
those made to correct for wind gusts or when encountering water puddles on the highway. The

overwhelming scientific literature agrees with Carr Engineering on this point.
In the post-separation phase, the vehicle is continuing on the roadway with three intact

tires and one tire, which, while still inflated and supporting the vehicle’s weight, lacks its tread.

Normally, nothing catastrophic occurs here, and the driver is easily able to maintain control.

10
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The real world data shows that with the Explorer, the occupants are at much greater risk
than in comparable SUVs. An analysis of the Florida Traffic Crash Database for Explorer
Model Years 1994-2000 shows that in a single-vehicle, tire-related highway accident, the
Explorer rolls over at nearly four times the rate of other comparable SUVs. The rate of fatalities
in single vehicle highway incidents is nearly twice that of other comparable SUVs. (Charts #1 3
and #14) Still additional analysis of the Florida data shows that the Explorer rolls over at nearly
twice the rate of all other mid-size SUVs in single-vehicle, non-tire-related highway accidents
(Chart #15). A summary of this information is contained in “Florida Crash, Rollover, and Fatal
Accident Rates Based on Vehicle Registrations” at Attachment 5. These analyses clearly

suggest that there is a vehicle issue at work here.

Ford’s own engineering documents show that Ford was acutely aware, as early as 1981,
of the critical handling requirements for sport utility vehicles such as the Explorer. Ford’s
experience with the rollover-prone Bronco II, the Explorer’s predecessor, proved that special
attention must be given to SUV handling to avoid rollovers. Ford recognized that keeping the
vehicle axis parallel to the direction of travel is essential to reducing rollover accidents. Any
design that allows an SUV to turn sideways to the direction of travel would greatly increase the
chance for a rollover. This could be avoided by giving the driver safe handling qualities that

maximize the chances of maintaining directional control.

Automotive engineers, including Ford’s, intentionally incorporate a handling property

called “understeer” in their vehicle design to help drivers maintain directional control.

11
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Understeer is a forgiving, predictable, handling characteristic and its effect is to provide
predictable, progressive response to steering inputs. To tumn the vehicle harder, or at a higher

rate of lateral acceleration, the driver need only turn the wheel farther.

The opposite of understeer is oversteer. When engineers say a vehicle is oversteering
they are talking about a circumstance where the rear wheels are not tracking the front wheels
and the back end of the vehicle swings around. Engineers describe an oversteer vehicle as
directionally unstable. Trying to steer a directionally unstable vehicle characteristically causes

it to spinout. That is a perilous position for a vehicle with a rollover tendency.

We have studied internal Ford engineering analyses of Explorer handling made
throughout the vehicle’s design and development. (Attachment 6) Many compromises were
made to give the truck-based Explorer a softer, car-like ride, and these compromises may have
also had the undesirable effect of reducing understeer and increasing significantly the amount of
oversteer in the Explorer after a tire problem. The shift from understeer to a significant
oversteer could cause drivers to lose control of Explorers following tread separations. The
analysis of Dr. Dennis Guenther, a renowned vehicle dynamics engineer at Ohio State
University who was hired by Firestone’s defense counsel in October 2000, proves that this is

often what happens to Explorers.
In the course of Dr. Guenther’s work, it became clear that an analysis of the Explorer’s

handling dynamics in tread separations would help us understand why all of these accidents

were occurring. In May 2001, at Firestone’s request, Dr. Guenther began a series of tests of

12
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SUV handling at the Transportation Research Center (TRC) in East Liberty, Ohio. The tests
were designed to examine the controllability of the Explorer and that of comparable SUVs,
following a tread separation. The tests conducted to date evaluated 1996 4x2, four-door
Explorer handling compared with that of the popular Jeep Cherokee and the Chevrolet Blazer.
The tests that were conducted are universally recognized, standard tests used by automobile
manufacturers, including Ford. A detailed description of the tests and their results is found at

Attachment 7.

The results of these tests were both enlightening and deeply disturbing. Dr. Guenther
determined that with a tread separation of a rear tire, the Explorer becomes an oversteering
vehicle in most situations, while the other tested SUV’s maintain a safe reserve of understeer.
The driver of an Explorer with four intact tires has the benefit of a small margin of understeer to
provide predictable handling. When that same driver experiences an otherwise benign tread
separation event, he must maintain control of a vehicle whose handling characteristics have
suddenly and profoundly changed. As noted previously, the rear end of the now-oversteering
vehicle has a tendency to swing toward the outside of a turn, and the driver may be completely
unprepared to react appropriately. This chain-of-events typically results in a spinout, which is a

perilous position for a vehicle, like the Explorer, with a rollover tendency.

The other SUVs tested by Dr. Guenther never became oversteer vehicles. Tread

separation reduced the understeer of these vehicles somewhat, but there was still a significant

reserve to maintain predictable handling. "The differences measured are substantial. For

13

LAMPE_J-00014



example, the Cherokee with a separated rear tire still has more understeer than an Explorer with

four good tires. (Charts #16 and #17)

As I explained, the findings of Dr. Guenther concerning the handling deficiencies of the
Explorer are supported by the real world data. If we need any further proof that the Explorer’s
handling should be evaluated, we need look no further than Venezuela. Plagued with reports of
rollover crashes in that country, Ford engineers in 1999 questioned why only their vehicles
“suffer accidents” while other Firestone-shod SUVs did not. Ford, in an effort to stem the
accidents, offered to sell consumers suspension upgrades to improve stability, and later replaced
all Firestone tires with other brands. Even so, since May 2000, there have been 43 judicially
confirmed Explorer rollover crashes in Venezuela — all of them on competitor’s tires. (Chart
#18) In the last 10 days alone, four people in Venezuela have died in Ford Explorer rollover
accidents. The two vehicles involved in these accidents were equipped with competing tire
brands. The Venezuelan Consumer protection agency has contemplated having the Explorer

banned from the country.

Last fall Firestone was roundly criticized by this Committee for not acting when faced
with data coming out of Venezuela and other countries. Indeed, at this Committee’s urging,
Congress passed the TREAD Act largely in response to that very situation. Shame on us now
if, just a few months later, we ignore new data coming out of Venezuela and do not adequately
investigate the Explorer. Perhaps Ford will be more responsive to requests from this Committee
for accident and claims data relating to the Venezuelan Explorer rollovers — Ford has steadfastly

refused to give that information to Bridgestone/Firestone.

14
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As the Committee is aware, we took the initial findings of Dr. Guenther's research to
NHTSA as soon as the tests were complete. On May 31, 2001, I met with Transportation
Secretary Norman Mineta and Acting NHTSA Administrator Robert Shelton to discuss these
findings. I discussed with NHTSA the need for a thorough investigation of the Ford Explorer.
We did this, not because we are having a feud with Ford Motor Company. We acted because of
our overriding concern for safety. We believe that to truly protect the public, safety

investigations must identify and evaluate all of the factors that contribute to accidents.

V. Conclusion
To date, the Federal Government has focused almost solely on the tire, and we accept
that scrutiny of our products. But the data and Dr. Guenther’s report show that the problem is
not nearly so simple. There are critical aspects of vehicle handling that contribute powerfully to

the risk of rollover crashes following tread separations.

For the Committee’s consideration in reviewing this matter, we have attached additional

relevant data and information at Attachment 8.

We are not asking NHTSA or Congress to make a conclusive judgement based on our
ongoing study. We are asking that NHTSA view this study as proof that there are vehicle issues

at work here. These vehicle issues call out for scrutiny.

15
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I want to again commend the Committee and staff for its hard work and persistence in
investigating the causes of these rollover accidents. The public has a right to a thorough
analysis of this problem with the full cooperation of affected companies. We have an obligation
to provide that cooperation even when, and especially when, it might disclose problems with

our products. Your oversight will help to assure that this occurs.

The timing of today’s hearing, at the beginning of the summer driving season, provides
us with an important opportunity to educate the driving public about how they can assure safe

highway travel. Let me conclude by providing two recommendations from Firestone:
First, do think about your tires, whatever brand they are. Make sure they are always
properly inflated. And ask your tire dealer to examine them for damage if you have
any doubts.
Second, avoid overloading your vehicle, as this can both upset its handling and
exceed the capacity of its tires. Again, the vehicle manufacturer’s

recommendations should be followed carefully.

Thank you again for inviting me to appear. I look forward to answering your questions.

16
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Chart # 1
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Chart #2
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Chart #3
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Chart #4
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Chart #5
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Chart #6

LAMPE_J-00028



JUOISIDAINGY
adA] any
SKUSLISEZd LV SSOUJepii M GLYSLISETd X1V [elpey
_ -0
(%€00°0) 1€
- 002
(%520°0) 05T .
(%8920°0) 582 oor
B
009 w
A
2
o § m
<
000}
[ sebuey - 00zt
Eo_em_ -L - 00¥h
(%¥1°0) 95+
009}

Jebuey pio4 ‘s 1es0jdx3 pio4 jo uosiiedwon

sall] aweg jJoexs ay) Jo} Jobuey pio4
JO 9jey swie|) ayj sawn g Se yonw se aAey sialojdxg pi1o4

LAMPE_J-00029



Chart #7
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Chart #8
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Attachment 1
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- While dniving vehicle, the tre wead separated from the mam carcass of the are. The tre failure is discoversd
when the driver bears the tre tread hutung the wheel bouse or the ure goes fla

L PROBLEM DESCRIFTION

PROBLEM STATISTICS (MAGNTTUDE OF CONCERN)

[ 7]

A. VOQ (Vehicie Owner Quesnonnaire)
-VOQ Database is showing 2 reported tire separations o 1996 vehicles. Tire size is TBD on one vehicle
\ because of o VIN number reported and the second vehicie had the P23$ ure.

-Two (2) addinonal ure ciawns that mught be tire separanop oo 1996 vehicles. Tire size 1s TBD on one
vehicle because of 10 VIN aumber reporied and the second vehlucle had the P235 ore.

B. AWS {Anmalyucal Warranty System)
-Reviewed all 95 / 99 AWS clums (19) for nres with verbatims.

Found no reports of tire separations.

C. CQIS (Common Quality indicator System)
-Reviewed all 95 / 99 CQIS reports (457) for tires 20d wheels.

Found one (1) repon for Fireswne tire separadon; on a 1998 vehicle, but it was the Firestone
P235/75R1S nre size and not the P255/70R 16 ure.

D. MORS (Master Ownens Relanon Sysiem)
-Reviewed all 95 / 99 MORS reporus (4236) for ures and wheels
Found 32 "possible” tread separanon clams on Firestone (22) and Goodyear (10)
3 of the 32 possidie claims were for the P225/70R1S ure from Fireswoe
10 of the 32 possible claxms were for the P235/75R 15 are from Goodyear
18 of the 32 possible ciaxms were for the P235/75R 15 ure from Firestone

Found one (1) possibie repornt for Furesione tre separation on P255/70R 16, which sounds like it was
caused by driving on & fia: are © the are swore 10 get atr m the tire.

REDACTED
Note: Tire build dates on GCC incident tres has been between 10/25/95 and 2/19/97.

C:\Nasoure Page L of | 09/14/1999

PE00-020 4041
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10/25/2000
Associated Press Newswires

"A tread separation, today the most common form of failure for a commercial tire, is
normally the end result of something else that happens to a tire such as hitting a rock or
other debris in the road,” he said.

10/25/2000
Dow Jones News Service

..."People need to understand that tires are not indestructible. Most commonly, tread
separation results because the tire is damaged when it strikes an obstacle in the road, not
because of intrinsic flaws.”

10/25/2000
AFX News

"All tires can separate. Tread separations do not necessarily indicate a defect in a tire."

"As vehicle owners, you need to understand that tires do fail, and they do separate. They
cannot be made indestructible. Tread separation is the most common form of failure for
all light commercial tires regardless of who manufacturers them. But tread separation
does not necessarily indicate a defect in a tire."
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10/25/2000
Associated Press Newswires

"A tread separation, today the most common form of failure for a commercial tire, is
normally the end result of something else that happens to a tire such as hitting a rock or
other debris in the road,” he said.

(Joseph M. Gingo, Goodyear senior vice president for technology and global products
planning, in response to tread separation questions about Goodyear Wrangler AT and HT

tires)

10/25/2000
Dow Jones News Service

..."People need to understand that tires are not indestructible. Most commonly, tread
separation results because the tire is damaged when it strikes an obstacle in the road, not
because of intrinsic flaws.”

(Statement released by Goodyear Tire & Rubber Co. in response to tread separation
questions about its Wrangler AT and HT tires)

10/25/2000
AFX News

"All tires can separate. Tread separations do not necessarily indicate a defect in a tire."
(Statement released by Goodyear Tire & Rubber Co. in response tread separation

questions about its Wrangler AT and HT tires)

"As vehicle owners, you need to understand that tires do fail, and they do separate. They
cannot be made indestructible. Tread separation is the most common form of failure for
all light commercial tires regardless of who manufacturers them. But tread separation
does not necessarily indicate a defect in a tire."

(Letter to Goodyear customers from John C. Polhemus, President, Goodyear
North American Tire, 10/27/2000)
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ANALYSIS OF THE FORD EXPLORER

I Executive Summary and Introduction

The purpose of this analysis is to address the myth with respect to the Ford Explorer that
rollover crashes that occur following a tread separation are attributable in any way to tire design
or tire manufacturing. In fact, as the data presented in this analysis conclusively demonstrate,
tire issues can not account for the high risk and rate of Ford Explorer rollover crashes. This
analysis concludes that, based on the design and development of the Explorer, real world data on
Explorer control problems, an engineering analysis of the Explorer, and the substance of Ford’s
own presentation to NHTSA concerning Explorer vehicle dynamics, the rollover problem is
rooted in the Explorer, not tires.

A, Design and Development

For 20 years Ford engineers have known that so-called “understeer” is the primary
vehicle design factor that prevents vehicle rollover and that an “oversteering” vehicle can and
likely will result in loss of control that foreseeably could lead to a rollover and other accidents.
In fact, Ford engineers recommended to management major changes to the suspension, engine
height and track width of the Explorer to increase understeer in all conditions and to increased
Explorer rollover resistance. Ford management ignored or rejected these recommendations.

Instead, Ford decided to create a public relations “image™ for the Explorer as a safe
vehicle. The Company manipulated the rollout of the Explorer, including its design and testing,
solely to get the new vehicle to “look” or “seem” like it was stable, and regardless of the effect
such manipulations might have on controllability. By putting profits and public relations image

in front of sound engineering principles, Ford caused two catastrophic consequences. First, Ford
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reduced the margin of safety for tires that it specified to Firestone, causing the rare but now
highly publicized phenomenon of tread separations on Explorers. Second, because of the
vehicle’s design, the Explorer, following a tread separation, immediately transitions to an
oversteer truck that is likely to go out of control and roll over. Ford’s flawed decisions are
confirmed by real world data.

B. Real World Data

As the following data suggest, the Explorer rollover problem is not a case of a “bad tire,”
but of a vehicle control problem:

1) Wilderness AT 15” tires provided to General Motors and not recalled last year have
only 2 tread separation claims on 3.1 million tires.

2) The non-recalled Wilderness AT 15” tires have a tread separation claims rate eight
times higher on the Explorer than on the Ford Ranger. The tires on each are exactly
the same.

3) The total number of tread separation claims and lawsuits for the 13 million tires Ford
is replacing is 118, less than 10 parts per million or 0.0009%, which provides no
rationale, other than a suspect one, for Ford’s $3 billion replacement campaign.

4) Based on the Florida Traffic Crash Database, the odds of an Explorer rolling over in a
single-vehicle highway tire-related incident are 4.35 compared to 1.92 odds for
comparable SUVs. The odds ratio of a fatality occurring in such an accident is nearly
three times greater with the Explorer according to Florida data, and four times greater
according to Texas data.

This data proves that the Explorer, in single vehicle, tire related highway incidents simply does
not perform as safely as its competitors, which is confirmed and explained by the recent
engineering analysis conducted by Dr. Dennis A. Guenther.

C. Engineering Analysis

According to a recent engineering analysis conducted by Dr. Dennis A. Guenther, a

Professor of Mechanical Engineering at Ohio State University, the Explorer is often an oversteer

vehicle after it experiences tread separation, which makes the Explorer vehicle directionally
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unstable and subject to loss of control in the hands of most drivers. Dr. Guenther’s analysis
found that:

1) Explorer models he has tested, as designed, have a significantly lower amount of
understeer — less than half as much — than the other SUVs he evaluated.

2) The Explorer loses much of its small margin of understeer when it is loaded to gross
vehicle weight rating — the other SUVs do not.

3) The Explorer models tested, unlike other SUVs tested, lose all of their understeer and
become oversteer vehicles in most circumstances following tread separation on a left
rear tire, the predominant tire position in Explorer tread separation crashes the other
SUVs do not.

4) An oversteer vehicle is extremely difficult for most drivers to control, particularly at
interstate highway speeds where it can become directionally unstable.

Dr. Guenther concludes that the oversteer problem in the Explorer should be reported as a safety
defect within the meaning of the National Highway Traffic and Motor Vehicle Safety Act. Ford
Explorer rollover phenomenon is the result of a vehicle problem not a tire problem, and should
be regarded as a safety defect within the meaning of the National Highway Traffic and Motor
Vehicle Safety Act.

D. Misleading Ford Filing to NHTSA

Ford’s March 2001 filing with the NHTSA concerning the Explorer’s loss of control
following a tread separation contains inaccuracies and misinformation that reinforces Ford’s
irresponsible reaction to the rollover problem, as the following component of that filing suggests.

Ford suggested in its filing to the NHTSA that tread separation is a “fundamental cause”
of loss of vehicle control that “overwhelms differences in design among vehicle claims or within
vehicle classes,” and that, in this setting, “Explorers perform like all other vehicles.” Ford based
that statement, however, on a so-called high lateral acceleration maneuver, where most drivers

do not operate their vehicles. In fact, the maneuver most often used to correct for the small
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event of drag following a tread separation or in bringing a vehicle to the shoulder is a very small
steer input resulting in a so-called low lateral acceleration maneuver, even at highway speeds. In
such a normal driving maneuver, Explorers do not perform like other vehicles, since they lack
the necessary margin of understeer to remain directionally controllable in highway maneuvers
involved in normal driving.

E. Conclusion

Taken together, these factors provide disturbing evidence that Ford, when given the
opportunity to act responsibly to ensure the safety and stability of the Explorer, has acted instead
to shift blame and obfuscate the facts concerning the safety of its best selling vehicle. As the
following analysis confirms, the rollover phenomenon is a vehicle problem that requires
forthright and responsible investigation.
Il Design and Development of the Explorer

A. Introduction

Ford engineers have known for over 20 years that the most important vehicle
characteristic in maintaining contro! and reducing SUV propensity for rollover is understeer.
The company’s engineering documents identify understeer as a “first order effect” and the

]

“primary factor influencing roll-over propensity.”” The problem with an oversteering vehicle, in
terms of rollover propensity, is that it can and likely will result in the back end of the vehicle
coming around—a loss of control—with the vehicle ending up sideways to its path of travel.

The resultant side forces (“lateral acceleration” in engineering terms) are what bring about

rollover.?

! Ford Prograni Report 000000393-98, “Roll Over Stability,” February 3, 1981.
2 .
Id
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Ford also recognized that the rollover stability of a vehicle is affected by its stability
index, the relationship of center of gravity height and the track width of the vehicle. In light of
these vehicle control and stability principles, Ford engineers adopted a “handling strategy” with
respect to the Explorer to “increase understeer in all conditions™, and they recommended to Ford
management major changes to the suspension, reduction in the engine height to lower center of
gravity, and increase in the track width of the vehicle to make the Explorer more resistant to
rollover than the Bronco I1.*

Ford’s knowledge of the critical importance of understeer was not acted upon, however,
and Ford management rejected the center of gravity and track width recommendations of its
engineers that would have made the Explorer more resistant to rollover.

Rather than doing what good engineering required to make the Explorer safe, with an
acceptable margin of control Ford decided on a course of creating a public relations "image" for
the Explorer as a safe vehicle. It did this by making a vehicle that could pass so-called "J-Turn"
and "Consumer Union" lane change tests, even though it knew and took the position internally
that the maneuvers in those tests were "not representative of what is happening in the real
world.”® It also decided to rely on the less aggressive driving habits of members of the family
car market into which it sold the Explorer to give the vehicle a statistics-based “image” of
rollover safety in spite of the stability shortcomings of the vehicle.®

Unfortunately for Firestone's reputation, Ford carried out the design tradeoffs and

manipulations required for the public relations image it sought primarily by letting air out of the

3 Ford engineering document EXP3 1107, “Subject: UN46 Handling/Stability Status.”
4 Ford engineering document EXP4 1581-84, “Proposed UN-46 Chassis Design Modifications.”
3 Ford document EXPI 0622, email from White to Houston, September 11, 1989,

5

LAMPE_J-00049



Explorer's tires. In a 1989 Development Report on "Suspension Development Status," after
noting that they had investigated variations in tire pressure "as means to achieving the UN46
[Explorer] ride and handling objective,” Ford engineers recommended use of "reductions in tire
pressure to meet the program objectives” for both ride and handling.’

Similarly, in addressing rollover stability, Ford engineers adopted a "strategy" of limiting
cornering capacity of the large tires demanded by the Ford marketing department by, again,
reducing air pressure.®

When it came to creating understeer, the Ford engineers again turned to lower tire
pressure.’

By putting profits and public relations image in front of sound engineering principles,
Ford caused two catastrophic consequences. First, Ford reduced the margin of safety for the tires
that it specified to Firestone, contributing to the rare but now highly publicized phenomenon of
tread separations on Explorers. Second, because of the vehicle's design, the Explorer, following
a rear tire tread separation, immediately transitions to an oversteer truck that is likely to go out of
control and roll over in the hands of the ordinary driver.

B. Development of the Explorer

1. Initial Design Flaws Based on Bronco II and Tire Manipulations

Ford’s internal documents describe the Explorer as a new and freshened Bronco I1. Ford

initially intended to continue using the Bronco II name, but decided to change the name to

(...continued)

s Ford engineering document EXP3 1108, “Subject: 1990 Explorer Handling Stability.”
7 Ford engineering document EXPU 1458-60, “Development Report.” See also, Ford engineering
document EXPT 1497-1503, “Development Report.”
3 See. e.g., Ford engineering document EXP4 1273-74, "Subject: UNA46 status.”
6
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Explorer when the Bronco II came under fire for rollover problems and Ford sought to distance
itself from criticisms of the Bronco IL.'°

As early as 1986, Ford engineers started playing with tire sizes to address rollover
stability, rather than making more fundamental changes in their vehicles. Ford engineers labeled
the P195 tires as the “base tire” on the Bronco II to achieve a satisfactory “stability index”
because the Bronco II with P215 tires, which it sold as an option tire on the Bronco II, could not
pass Ford’s rollover stability tests.!! One Ford engineer questioned this approach: “Shouldn’t we
be looking at more permanent ways of improving the stability index of Bronco II other than
small tires?”'? Another Ford engineering document explained that the company chose to play
with tire size rather than spend the time and money to create a truly safer vehicle:

Stability index requirements are always tied to base vehicle (this decision was reached

with help of OGC [Office of the General Counsel]). Since the P215 pushes the stability

index below the accepted minimum of 2.1, the suspension guys felt they need to retain a

tire that has the minimum S.1. Better alternatives to tire size are for example

- lowering vehicle
- lowering CG by adding weight low in vehicle

Cost and timing implications of these kind of actions have always stalled them in their

tracks to White.'?

In designing the Explorer, Ford stuck with the basic Bronco II frame and suspension, and
utilized the same philosophy of playing with tires to address rollover stability concerns. Asa

result, the Explorer shared virtually the same track width, high engine mount, obsolete

(...continued)
? See, e.g., Ford engineering document EXP4 0193, "UN46 Analysis." See also Id.
10 See. e.g., Ford media relations document EXP4 1280-84, “Explorer Q&A.”

See Ford document 000012766-67, memorandum from Snodgrass to Bacigalupi and Vought,
September 3, 1986.5¢e also note 5.

12 See Ford document 000012765, memorandum from Bacigalupi to Snodgrass, September 5, 1986.
B Ford document 000008940, memorandum from Bacigalupi to White, October 6, 1986.
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suspension, and elevated center of gravity as its parent vehicle, the Bronco II. "[G]iven the
fundamental constraints imposed by the vehicle package and suspension ‘type™ carried over from
the Bronco II, Ford struggled to reduce the Explorer's rollover pmpensity;14 most of Ford's
struggles involved specifying the tires rather than changing the vehicle.
2. Explorer Testing — Unrealistic Measure of Vehicle Safety

Ford required that the Explorer pass “J-Turn tests,” an unrealistic maneuver invented by
the Insurance Institute for Highway Safety in the early 1980s, before being released for
production.’® A “J-Turn test” is an extreme turn at a given rate speed (usually 45 or 60 mph),
and an evaluation of whether the vehicle’s tires lift off the ground. In addition, while not a
formal requirement, the Consumer Union’s lane-change rollover stability test “became an
implicit requirement for the Explorer due to the potential for adverse publicity” if it failed.'®

Because of these image and litigation-driven requirements, the development of the
Explorer turned into a story of tweaking the vehicle and the tires in an attempt to pass these tests,
while at the same time providing a softer rider acceptable to Ford's target marketing group —
families. Even though Ford’s internal documents had identified understeer as the most important
vehicle handling characteristic in maintaining directional control and reducing rollover
exposure,’’ the design tradeoffs made by Ford to pass J-Turn and Consumer Union tests did not

address or seek to increase understeer and the degradation they caused in the vehicles control

charicteristics.

" See note 6.
15 Id;

16 Id;

7 See note 1.
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In late 1988, more than a year before the Explorer’s spring 1990 introduction, computer
modeling showed that “the vehicle still has 2 wheel lift no matter what tire is on it, 225/70,
215/75 or 205/75.”'% In February 1989, the computer simulation continued to show unacceptable
rollover performance with certain P245 and P225 tires.!® The result remained poor in computer
simulations after lowering the rear of the vehicle by one-half inch with 26 psi in the tires.”

Undeterred by these results, Ford management concluded in late February 1989 that with
26 psi in the P235 and P245 tires, and tweaks to the suspension, stabilizer bar and a one-half inch
reduction in rear ride height, the Explorer would meet its handling obj ectives.?!

Ford then tried every trick in the book to get the vehicle to pass the J-tumn test, including
in one March 1989 simulation placing all four test dummies on the vehicle’s floor to lower the
vehicle’s center of gravity. The Explorer still failed the test.?? Later in March 1989, the
Explorer failed J-Tum tests with a variety of tire pressure and suspension configurations.? At
one point, it was proposed that if the marketing implications were not too great, the P225 tire be
the largest tire allowed on the vehicle and that the maximum load allowed for the vehicle be
reduced.? Even in August 1989, the Explorer failed J-Turn tests at its Arizona proving grounds

with 35 psi in the P235 tires.?’

18 Ford document EXPT 1047-49, memorandum from Figliomeni to Avouris, November 29, 1988.
Ford document EXPU 1959, memorandum from Figliomeni to Avouris, February 3, 1989.

2 Ford document EXP7 2273, memorandum from Figliomeni to Avouris [undated].

2. Ford document EXPU 9476-78, “Development Report.”

2 See Ford document EXPT 1168, email from Avouris to Campbell, March 8, 1989.

z Ford document EXP4 1276, memorandum from Starr to Avouris and Campbell, May 10, 1989.

o See Ford document EXPT 0785-86, “UN46 Development Status.”; see also Ford document EXPT
0569, “Subject: 1990% UN-46 Chassis Revisions and Tire Availability,” July 6, 1989.

» See deposition of Thomas B. Baughman in Bailey v, Ford Motor Company, at 78-81.
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Concerned over the Explorer’s struggling performance in rollover stability tests, in June
1989 Ford management actively considered releasing the 4-door Explorer on P225 tires as a
“strawman” because it would pass the Consumer Union test with those tires, though not with
P235 tires. Six months later, after the "strawman” passed the test, Ford could quietly release the
2-door and 4-door on P235 tires.?® Thus, Ford cynically manipulated not only the design of the
Explorer, but also the testing, solely to get the new Explorer to "look™ or "seem" like it was
stable, regardless of whether it really was or not and regardless of the effect such manipulations
might have the margin of safe controllability.

3. Manipulative Marketing

Ford not only manipulated the design of the Explorer to make the vehicle seem like it was
rollover resistant but also to make it seem to the consumer something it was not -- a passenger
car.?’ The Explorer is in fact a "Light Truck” derived from the Bronco II and Ranger trucks, not
a passenger car. Nevertheless, driven by its intense marketing determination to get suburban
"soccer moms" to buy and drive the vehicle, Ford imposed upon the vehicle design a passenger-
car-like ride.”® Ford accomplished this by, among other things, softening the suspension, using a
P-metric (passenger car) tire, and taking air out of the tires.”’ Knowing that this passenger-car-
like vehicle would be just as likely to roll over as the Bronco II, Ford intentionally designed

excessive body roll into it to act as a deterrent to the driver against making sharp turns that might

% See Ford document EXPT 0570-71, email from Stornant to Campbell, June 23, 1989.
7 See, e.g., Ford document EXP2 1578, “Inter-office Memorandum,” June 9, 1987.

28 Sce, e.g., Ford document EXPN 0175, at 0180-81, “Dealer Launch and Resource Guide.”; Ford
document 000057450-52, Ford press release.

» See, ¢.g.,note 24,

10
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result in rollover.® This change was made even though the relatively low damping of body roll

adversely affects controllability of the Explorer. This change, coupled with Ford's other design

tradeoffs intended to provide a vehicle more resistant to rollover allegations rather than to

improve safety, ultimately resulted in the sacrifice of the amount of understeer and other

contributions to a proper formation of controllability necessary to provide reasonable consumer

safety in foreseeable tire failure circumstances.

was “arming themselves for one more attempt to . . . restrict [the Explorer] to P225 tires.

4, Flawed Tire Decisions

In the fall of 1989, an engineer warned that the Office of the General Counsel of Ford

931

Obviously, the attempt by the lawyers to address a safety issue failed. Ford sold the Explorer

with optional P235 tires.

Ford engineering documents summarize the Explorer’s twisted development history by

conceding failure:

The 1990 Explorer has been designed to achieve the best possible handling
stability given the fundamental constraints imposed by the vehicle package and
suspension “type”..... To achieve the stated [stability] values, the Explorer has
been lowered to the maximum extent possible. The relatively high engine
position of the Explorer, unchanged from Bronco II, prevents further significant
improvement in Stability Index without extensive suspension, frame and
sheetmetal revisions.*

Ford recognized that the Explorer, particularly the 2-door with P235 tires likely would fail the

Consumer Union test.>

30

3

a2

3

See, e.g., note 3.
Ford document EXP 0625, email from Stornant to White, September 11, 1989.

Ford engineering document EXP3 1108, “Subject: 1990 Explorer Handling Stability.”
Id,

11
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With all of Ford's design manipulations to achieve the appearance of rollover stability,
the Explorer nevertheless remained an unstable vehicle when it was sold to the public beginning
in 1990. Both computer simulations and Ford’s actual testing in 1989 showed that the 2-door
Explorer with P235 tires was as unstable as the highly criticized Bronco II, and the 4-door was
only slightly better.* When Ford engineers recommended major changes to the front
suspension, steering system, and rollover stability dimensions in order to make the vehicle as
resistant to rollover as they knew it needed to be, management rejected the proposals because
they would interfere with "Job 1." Internally, “Job 1” at Ford meant meeting the March 1990
initial production date.>* Ford reasoned that even though it did not make needed fundamental
changes to the Explorer in development, it would still perform better than the Bronco II in
rollover statistics because of the longer wheelbase and increased understeer (largely from
reduced tire pressure) and more conservative drivers. “With the high (80/20) mix of 4dr
vehicles, we can expect a less aggressive driver profile with a corresponding reduction in all
accident statistics.”*® Ford internal documents show that Ford management blithely “accepted
[the] risk” that the Explorer would have a higher rollover risk with the larger P235 tire.”’

Ford also blithely "accepted the risk" that the vehicle would become uncontrollable in
foreseeable circumstances, such as tire failures. As Ford recently admitted to NHTSA,»® it

simply chose not to test to determine how much tire tread/belt separation, which it admitted to be

3 See, e.g., Ford email EXPI 0619-20, email from Stornant to White, September 12, 1989.
» Seg note 4.

3 Ford engineering document EXP3 1108, “Subject: 1990 Explorer Handling Stability.”
37 See note 34.

38 Ford document, “Firestone Tire Root Cause Update and Explorer Vehicle Dynamics

Presentation,” March 28-29, 2001, at page TH-3 132.

12
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foreseeable, would reduce understeer and controllability and thus lead to unnecessary accidents.
Ford failed to do such testing even though it knew from tire testing it had done and decades of
use of numerous tire brands on the cars it manufactured that tire tread/belt separations could
occur with the tires to be used on the Explorer. Contrary to Ford’s assertions in the March
NHTSA presentation, there was nothing about the Explorer design that was intended to or did
ensure vehicle controllability in the event of tread separation.

C. The Weight of the Explorer Further Stresses the Tires

That Ford took air out of the tires to increase the Explorer’s rollover stability cannot be
reasonably disputed. Nor can it be disputed that weight — i.¢., the load placed on tires —is a
factor in tire life. Dr. Sanjay Govindjee from the University of California at Berkeley
established that vehicle loading is a very significant factor leading to tread belt separations.” It
also cannot be disputed that at 26 psi, Ford left a very small leading margin for safety in the tires.

The P235 tire at 26 psi on the Explorer has a margin for safety in terms of weight of
about 150 pounds. At 23 psi, that tire on several versions of the Explorer has reached its
maximum load at the GAWR of the vehicle.*’ Below 23 psi, the tire would be overloaded. In
fact, through 1996, Ford continually added weight to the Explorer. The 1990 4x4 4-door
increased from about 5,000 pounds to nearly 5,400 pounds in 1993 to well over 5,600 pounds in
1996. It is no surprise that a significant majority of the claims that Firestone has received is on

the heavier Explorers.

» See Firestone Tire Failure Analysis, Dr. Sanjay Govindjee, January 30, 2001, at 35.
“0 Sege attached chart.
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In fact, the Explorer has an extremely low tire inflation safety factor relative to other
popular SUVs.*!

The bottom line is that Ford placed too much on the tires. It set the specifications for the
tires and Firestone met those specifications. But Ford also reduced the tire pressure to the
minimum so the inherently unstable Explorer could pass, just barely, internal J-Turn tests, and so
the light truck would ride more like a car to attract family drivers. At the same time, Ford
designed a heavy (and for that matter, top heavy) vehicle, and then continued to make the vehicle
heavier. No wonder that the combination of low or in many cases under inflated tires with heavy
loaded vehicles in the hot summer lead to an increase in tread separations.

Not surprisingly, the real world data shows that this is more than just theory.

IIl.  The Real World Data Show the Explorer Has A Contro] Problem

Not only do Ford’s internal documents show that the Explorer’s designers ignored what
they knew about the relationship of understeer and vehicle control, the real world facts support
the conclusion that this is not a case of a “bad tire,” as Ford’s Chairman Nasser has asserted, but
a vehicle with a control problem:

1. Of the 2.6 million Wilderness AT 15” tires not supplied last year and recalled to
General Motors, there are only 2 tread separation claims --- less than 1 ppm!.

2. The non-recalled Wilderness AT 15 tires supplied to Ford have a tread
separation claims rate 8 times higher on the Explorer than on the Ford Ranger. The tires on each

vehicle are exactly the same.

“ See attached chart.
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3. As of the end of 2000, the total number of tread separation claims and lawsuits for
the 13 million tires that Ford is replacing is 118. That is, less than 10 parts per million or
0.0009%. This is incredibly low. Ford’s announcement to replace these tires is itself suspect.
No rational automobile company in the world would spend $3 billion to address a “problem” that
doesn’t exist.

4. Just a few weeks ago, there was a report of a Ford Explorer accident in Ft. Myers,
Fla. According to the report, a BF Goodrich tire on the left rear separated, the driver then lost
control, and the vehicle ultimately rolled over, killing the driver. In the newspaper report, the
state trooper on the scene stated that a tread separation does not ordinarily mean that you lose
control of the vehicle.

5. In Venezuela, there are reports of 43 rollover accidents on Explorers between
May 2000 and June of this year. All are Goodyear or other competitor tires. This rate of
rollovers has prompted the Venezuelan Consumer Protection Agency to consider that Explorers
be banned from the country. In fact, in the last 10 days alone, four people have died in 2
separate Ford Explorer rollovers; both of the accidents were on competitor tires.

6. Finally, the crash data itself shows the stability problems in the Explorer. Based
on the Florida Traffic Crash Database, the odds of an Explorer rolling over in a single vehicle
highway tire-related incident are 4.35 while the odds of comparable SUVs rolling over in the
same accidents are 1.92.2 The odds ratio of a fatality occurring in such an accident is nearly
three times greater with the Explorer. The Explorer did not fair much better in Texas. In such

incidents based on the Texas database, the odds ratio of an Explorer rolling over is 1.58 times

42 See attached chart.
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that of comparable SUVs.*® The odds ratio of being killed if an individual is in such incident in
Texas while in an Explorer is nearly four times that of other comparable SUVs.* This data
proves that the Explorer in single vehicle, tire related highway incidents simply does not perform

up to par with its competitors. The testing performed by Dr. Dennis Guenther show why.

IV.  Dr. Dennis A. Guenther’s Engineering Analysis Of The Ford Expl
A. Summary

This analysis is focused on the loss of control experienced by the Explorer in normal
highway driving following a rear tire tread/belt separation (hereinafter “tread separation™).

Loss of control in this circumstance often results in the Explorer leaving the highway and
rolling over or spinning into an angle relative to its path of travel on the roadway sufficient to
cause rollover, with or without tripping, or other serious accidents. Because loss of control is a
precursor to rollovers and other serious accidents, the hypothesis is suggested by common
Explorer accident scenarios that the Explorer has a control problem leading to rollover and other

crashes in the event of tread separation.

® See id.
“ See attached chart.
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Dr. Guenther has tested that hypothesis and found that:

the Expldrer models he has tested, as designed, have a significantly lower amount
of understeer than the other SUVs he has evaluated, less than half as much as the
Jeep Cherokee and Chevrolet Blazer;

the Explorer loses much of its small margin of understeer when it is loaded to
gross vehicle weight rating; the Cherokee and the Blazer do not;

the Explorer models tested, unlike the Cherokee and the Blazer, lose all of their
understeer and become oversteer vehicles in most circumstances following tread
separation on a left rear tire,*’ the predominant tire position in Explorer tread
separation crashes; the only exception in Dr. Guenther’s investigation is a light
load configuration in a counter-clockwise turn, with the separated tire mounted on
the left rear, a circumstance where the vehicle retains a very small amount of
understeer;

an oversteer vehicle is extremely difficult for most ordinary drivers to control,
particularly at interstate highway speeds where it can become directionally

unstable;

His conclusion based on these findings is that the Explorer is defectively designed in that it has
an inadequate margin of control in the foreseeable circumstance of tread separation during

normal highway driving in most load and turning circumstances.

Left rear tread separation is the most common finding in Explorer accidents involving tread
separation and is the condition examined to date.
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B. Relevant Engineering / Accident Reconstruction Concepts
1. Understeer/Oversteer

The terms “understeer” and “oversteer”, while not particularly descriptive in themselves,
are engineering terms that are used to characterize what is one of the most significant control
relationships in driving an automobile in the linear range* — the amount of steering input
necessary to produce an amount of G’s of lateral acceleration, which produces the side force that
accomplishes turning of an automobile. It is measured and expressed in degrees of steering
wheel input per G of lateral acceleration.

The amount of understeer or oversteer in a vehicle is measured by driving the vehicle in a
constant radius circle at an increasing speed and recording the degrees of steer input per G of
lateral acceleration. In an understeer vehicle a test driver, in terms of what he perceives and does
in that circumstance, must steer toward the center of the circle, with increasing steer input as he
increases speed, in order to stay on the path of the constant radius circle; that is the same thing
the average driver experiences as he drives around a curve — he must steer to the inside of the
curve in order to generate the side force necessary to turn the vehicle and stay on the curving
path, and the rear of the vehicle follows the front around the circle.

An oversteer vehicle behaves just the opposite. The test driver would have to steer away
from the center of the circle in order to stay on the constant radius circle as his speed increases—

he would have to “take steer out” or “reverse steer” in order to keep the car on the path of the

Linear range in this context refers to normal everyday driving by average drivers.
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circle as he increases speed.”’ “Because of this need for steering reversal, final oversteer is
generally considered bad.™*®

Automobile manufacturers do not intentionally design an oversteer characteristic into
cars intended for ordinary drivers because “a vehicle that oversteers, by design or circumstance,
is highly undesirable.”*® The vehicle dynamics literature is clear that an oversteering vehicle is
directionally unstable — generally speaking, “an understeering vehicle is a directionally stable
vehicle” and “an oversteering vehicle is directionally an unstable vehicle.”® A vehicle is
directionally unstable if steering or disturbances, such as wind, generate forces that cause an
ever-increasing vehicle response until it spins out.”' Oversteer characteristically results in
spinout.”

Generally, it is “desirable to have understeer to avoid directional instability.” Ford, like
any other automobile manufacturer, tries to build understeer into its cars.>* They do this because
understeer is essential to safely control an automobile.

Car designers can increase or decrease the amount of understeer in a vehicle by many

different means — by adjusting spring rates, suspension geometry, frame stiffness, roll damping,

o See Gillespie, “Fundamentals of Vehicle Dynamics,” for a technical definition of “understeer”
and “oversteer.”

o Dixon, “Limit Steady State Vehicle Handling," at page 283, col. 1.
9 Dickerson, et al., “Vehicle Handling with Tire Tread Separation,” at 2 (1999).
50 Bergman, “The Basic Nature of Vehicle Understeer-Oversteer” at page 11, col. 1 (1965).
51
Id.

52 See “NHTSA: An Experimental Examination of Selected Maneuvers That May Induce On-Road
Untripped, Light Vehicle Rollover — Phase I of NHTSA’s 1997-1998 Vehicle Rollover Research
Program™ at page 29 (1999).

53 Allen, et al., “Characteristics Influencing Ground Vehicle Lateral/Directional Dynamic Stability”
at page 27, col. 1 (1991).

s See, e.g., note 1.
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tire properties, tire pressure, weight distribution, and other vehicle and component
characteristics. They adjust these and other elements which result in the amount and character of
control available. Automobile designers, of course, may adjust these elements for reasons other
than achieving or influencing controllability; they may, for example, make such adjustments to
seck ride comfort, to achieve a “flat” European cornering feel, to improve rollover resistance, or
for other reasons. Each of those trade-offs for such reasons, however, potentially affects the
amount of understeer and the amount of control safety margin, and the result is exacerbated by
the potentially greater understeer needs of SUVs.

Cars differ from each other in how much control margin, or understeer, they have. How
much understeer is necessary to provide a safe margin of control? The answer from an
engineering perspective is: The amount necessary to provide predictable vehicle control in
foreseeable driving circumstances for the drivers intended for that vehicle.

The foreseeable circumstances of driving include many things — the coefficient of friction
of the roadway surface, wind gusts, ice and snow, vehicle load, component wear and failure, the
effect of heat and use on the fit and flexibility of suspension system components, and many
others. One foreseeable circumstance, of course, is tires wearing out and eventually failing,
including tread separation, the most common mode of wearout failure for steel belted radial tires.
All of these circumstances can cause an increase in the need for understeer or directly decrease
the amount of understeer available in the vehicle. For example, tread separation will change tire
properties related to understeer, decreasing cornering stiffness and traction provided by belt and
tread.

These are not new considerations for Ford automobile designers. For more than 30 years,

the technical literature relating to tire influence on vehicle dynamics has pointed out that in order

20

LAMPE_J-00064



to avoid oversteer following rear tire failure, “it is desirable to make the car strongly understeer
in the original condition.”® Tests on the predecessor to the Explorer, the Bronco II,
demonstrated that following rear tire tread separation that “vehicle exhibited dramatic oversteer
characteristics and was unstable.”

Not only is oversteer an unacceptable vehicle characteristic, but the transition from
understeer to oversteer that might occur in the event of loss of tread and tire cornering properties,
if sufficient understeer is not originally built into the car, is particularly dangerous. The
unexpected reversal of the handling characteristics of the car in that circumstance is just the sort
of unexpected event that leads to driving accidents; it is particularly unexpected because “none
of the currently manufactured passenger cars show such behavior in ordinary driving.”’ The
ordinary driver has not experienced and cannot anticipate the catastrophic results of this reversal

One of the car designer’s engineering obligations is to quantify the amount of understeer
and other vehicle control characteristics required to account and compensate for such varying
and foreseeable events, the inevitable chahgm in driving circumstances. By that quantification

he determines the amount of understeer, the margin of control, that must be designed into the car.

2, Tread Separation

Tread separation is a failure mode usual in steel belted radial tires.”® The majority of

Firestone tires incurring a tread separation, without some causally related damage to the tire, are

5 Kondo, et al., “Dynamical Behaviors Of A Car When One Tire Is Punctured Simulatively” at
pages 2, 43 (1968).
5 See note 49.

57 Bergman, "Considerations in Determining Vehicle Handling Requirements" at page 7, col. 1

(1969).

58 See, e.g. Robinette, et al., “Drag and Steering Effects of Under Inflated and Deflated Tires”
(1997).
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high mileage tires with long use. The causes of this form of failure are heat, loading, oxidation
and cyclic stressing, all of which can weaken and result in shearing of the rubber bond between
the layers of steel belts, which centrifugal force can then pull apart. This breakdown is an
inevitable result of the chemical and physical properties of rubber tires and how they are
commonly used.

Those who are unfamiliar with tires or with accident reconstruction tend to describe tread
separations or accidents associated with tread separations as if they are explosive events in which
the vehicle is thrown out of control by the force of the separation. The scientific literature and
testing commissioned by automobile manufacturers and others, however, has repeatedly
demonstrated that this is not correct.

For example, Carr Engineering, vehicle dynamics experts regularly retained by Ford to
testify in automotive litigation, carried out testing on behalf of Ford relating to, among other
things, the forces involved in tread separation. Their findings in those tests led them to conclude:

During the tread separation event, the tire did pull the vehicle
slightly to one side but the driver kept a straight line path with a
small steering correction. This amplitude of steer angle is small
and on the order required to keep a vehicle in the lane on curved
highways or in a straight path during other events such as wind
gusts or driving through water puddles at highway speeds.”

Other automotive researchers, including plaintiff experts pursuing forensic inquiries,
academic researchers, and Firestone, have arrived at the same conclusion based on numerous

tests, including tests involving the Explorer and the Firestone tires mounted on it as original

equipment. For example:

Document BGC 0016305-311, memorandum from Tandy to Mickus, January 23, 1999, at pages
2-3.. [Test vehicles included a 1993 Ford Explorer, 1986 Ford Bronco II, 1986 Ford Bronco 11
(continued...)
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. “[S]eparation by itself was not sufficient to cause loss of control.”
“No induced steering was felt as a result of tread separation.” “Test results by
this author corroborate work by Gardner who measured that steering wheel
inputs during tread separation are of the order of magnitude of lane change
maneuvers during high speed travel.”®

. “Maintaining control of the vehicle after tread/belt separation requires a steering
torque similar to that required for a lane change maneuver.” “The results of the
testing show that the forces developed during a tread/belt detachment are well
within the range of a driver’s ability to control a vehicle.”®!

° “Little or no corrective steering action was needed to maintain control of the
vehicle during the tread separation events.”®
Descriptions of tread separation related accidents also sometimes fail to accurately

capture the sequential nature of those accidents. Engineering analysis and accident

reconstruction require that tread separation and accidents associated with them be broken down

into their separate parts. For those purposes, the accident events should be viewed as three

separate and sequential elements:

(...continued)
' XLT, 1994 Dodge Intrepid, 1987 Ford Club Wagon van, 1990 Ford Bronco, 1990 Ford Aerostar
van, 1987 Toyota van].

Klein, et al. “Anatomy of Accidents Following Tire Disablements,” at page 6 (1999). [Test
vehicles were 1989 Pathfinder and 1982 Chevrolet pickup).

o Gardner, “The Role of Tread/Belt Detachment In Accident Causation,” at pages 7-8, 10 (1998).
[Test vehicles were Ford Explorer, Camry Station Wagon, and Chevy Truck C2500].

@ Fay, et al., “Drag and Steering Effect from Tire Tread Belt Separation and Loss,” at page 13

(1999). [Test vehicle was 1993 Ford Taurus].
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a. Pre-separation

This is characterized by vibration felt generally in the vehicle, (see notes 58 and 60) as
the tire is deformed from a smooth circle to an irregular “circle” by movement of the tread and
belt. This vibration is something most drivers have experienced in connection with a failed tire,
whether a puncture blowout or a tread separation or some other mode of tire failure.

The vibration serves as notice that something is wrong with a tire, a message that most
drivers understand as requiring them to take their foot off the gas, check the traffic around them,
and begin to move to the shoulder of the highway to change the tire.

b. Separation

Testing, (see notes 58,59,60 & 61) establishes that the actual tread separation is a benign
event in terms of the amount and duration of forces exerted on the automobile laterally,
longitudinally and vertically.

c. Post-separation

In the period immediately following tread separation on a rear tire any SUV will lose
some understeer because the tire properties contributing to control of the vehicle — comering
stiffness, traction, etc. — will have been reduced because of removal of the tread and one of the
steel belts. It is the controllability of the Explorer in this circumstance that Dr. Guenther is
investigating.

C. Engineering Evaluation Of Explorer Directional Control

Dr. Guenther was retained by counsel to assist them in the preparation of Firestone’s
defense in the personal injury litigation arising out of Explorer crash and rollover accidents.
While he made measurements of and inspected various Explorers and engaged in some accident

reconstruction at the direction of counsel, he did not undertake the dynamics testing and data
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analysis underlying his conclusions concerning the controllability of the Explorer until last
month.

Firestone had expected that Ford, as part of a root cause analysis, would focus on the
vehicle and provide Firestone, NHTSA and the Congress information about the vehicle’s
handling in a tread separation event. Ford has 15 years of experience in the design and
development of and litigation about the Explorer. They have that information. Firestone
requested Ford participation in investigation of the vehicle in October of last year. In spite of
repeated follow up requests, Ford made no response to Firestone. It became clear that Dr.
Guenther’s engineering evaluation of the Explorer would be important not only in defense of the
litigation but in addressing congressional, regulatory and public concerns about automotive
safety relating to loss of control and rollover of the Explorer when it experienced tread
separation.

1. Testing Conducted

a. Site

The tests were carried out at the Transportation Research Center, Inc. (TRC) test facility
near East Liberty, Ohio. The facility is used on a contract basis by numerous automobile
manufacturers, component suppliers, and state and national regulatory authorities to conduct
automotive safety testing. It was used by NHTSA, for example, in 1997-98 to conduct extensive
tests of maneuvers that may induce on-road untripped rollover in various vehicles, including the
Ford Explorer.®® Ford used TRC in development testing of the UN-105, the version of the

Explorer offered in 1995 and subsequent years.

6 See note 52.

25

LAMPE_J-00069



b. Study Objectives

The purpose of the testing program, which is ongoing, is to examine the margin of
control in the Explorer as designed and, comparatively, in peer SUVs in the circumstance
following rear tire tread separation. Due to the complexities and non-linearity of vehicles and
the nature of the Explorer accidents, Dr. Guenther chose to explore the linear range as a
preliminary investigation. In the linear range, a principal parameter of control is the
understeer/oversteer gradient (other parameters such as steering response time and gain, and
steering frequency response are also being examined as they may relate to loss of control in the
event of tire tread separation).

c. Test Vehicles

The vehicles evaluated are the following:

1996 Ford Explorer 4 dr 4x2
1996 Chevy Blazer 4dr 4x2
2001 Jeep Cherokee 4dr 4x2
2000 Ford Explorer 4dr 4x2

Each vehicle was tested with its original equipment (OE) tires at OEM recommended tire
pressure. The 1996 Explorer was tested with both OE Firestone tires and OE Goodyear tires
recommended by Ford.
d. Vehicle Instrumentation and Measurement
The data acquired for purposes of this analysis was the following:**
Yehicle Input
Steering Wheel Angle

84 See attached exhibit 5.
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Vehicle Speed
Ychicle Response

Lateral Acceleration

Yaw Rate

Body Roll Angle

e Test Maneuvers

The tests conducted are universally recognized standard tests used by automobile
manufacturers, including Ford, and other researchers in vehicle dynamics for establishing the
values investigated. The tests are as follows:

Step Steer - The vehicle is driven on the test pad area in a straight line at a constant
speed. The driver then rapidly turns the steering wheel until it hits a mechanical stop. Steering
wheel stops are set to attain a desired lateral acceleration at the test speeds. This steer angle is
held until steady-state response is established.

Tests were run in both directions (right turn/left turn) and at two speeds (60 mph and 40
mph). The test was run both with four good tires and with the left rear tire detreaded by cutting
between the steel belts; test runs with the detreaded tire were done only at the slower 40 mph
speed. Test runs were done at both light load (curb plus driver and instrumentation) and heavy
load (gross vehicle weight rating).

The test is used to measure vehicle response times as related to lateral acceleration and
yaw velocity response, and to measure the gain of these responses in relation to steering wheel

input (output divided by input).

27

LAMPE_J-00071



Constant Radius Circle - The vehicle is driven around a 200 foot constant radius circle
with increasing speed. The driver adjusts the steering angle (by turning the steering wheel) as
necessary to keep the vehicle on the path of the circle.

Test runs were done in both directions, clockwise and counter-clockwise, with ’four good
tires and with the left rear tire detreaded. Test runs were done at light load (curb plus driver and
instrumentation) and heavy load (gross vehicle weight rating).

The test is used to measure understeer and oversteer (degrees of road wheel steer per Gs
of lateral acceleration).

Frequency Response - Sinusoidal sweep steering tests are frequently used to determine
the linear response of vehicles. The vehicles in these tests were driven on a long straightaway
with the driver steering with slowly increasing frequency up to approximately 3 to 4 hz followed
by decreasing frequency. The test was run at a nominal speed of 66 mph.

The test measures lateral acceleration gain, yaw velocity gain, and phase angles at the

frequencies tested (up to 3 to 4 hz).

f Results of Directional Control Tests

The results of the constant radius circle tests are set forth in data sheets and charts
attached hereto as Exhibit 6. Data reduction and analysis continues with respect to the step steer

and frequency response tests.

In summary, the findings in the tests are as follows:

Constant Radius Circle — This standard method of measuring understeer/oversteer
gradient establishes that the Explorer, with four good tires, has a relatively small amount of
understeer compared to other SUVs tested — less than half the amount found in the Blazer and

the Cherokee. In fact, the Cherokee has about the same understeer with a detreaded tire as the
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Explorer with four good tires. These findings are consistent with NHTSA vehicle
characterization tests that found that the Explorer had the lowest amount of understeer of the 12
vehicles on which it conducted rollover-inducing maneuver tests.®

The test results show that, unlike the other SUVs tested, the Explorer loses its small
margin of understeer when it experiences a tread separation and becomes an oversteer vehicle.

This is true whether the Explorer is operated on Goodyear OE tires recommended by
Ford or on Firestone OE tires.

The Explorer’s oversteer characteristic is worse in the loaded condition. The only
circumstance in which it does not become oversteer with a detreaded tire is when it is lightly
loaded (curb plus driver and instrumentation) and the detreaded tire is on the inside rear position
(left rear in a counter-clockwise turn); in test runs in that configuration the Explorer is almost
neutral steer with respect to the understeer/oversteer gradient.

An oversteer vehicle is not safe at highway speeds in the hands of an average driver.
Sometimes a driver may achieve directional control, sometimes he may not.

In addition to his dynamic testing, Dr. Guenther has carried out several accident
reconstructions involving Explorer crashes and reviewed numerous police accident reports
concerning such accidents. Explorer rollover accidents, as reflected in those reconstructions and
police accident reports, frequently occur

. on interstate or similar high-quality, high-speed roadways, without
environmental interference;

. in straight line travel;

6 See note 42.

29

LAMPE_J-00073



. at highway speed

. with no driver impairment

. with no risky behavior

o with rear tire tread separation

. with some apparent effort at driver steering control reflected in change(s)

of vehicle heading and path of travel.

2. Conclusion

The Explorer is an oversteer vehicle in most circumstances after it experiences tread
separation. Oversteer can make a vehicle directionally unstable and subject to loss of control in
the hands of most drivers. This is a vehicle problem, not a tire problem. The vehicle performs
the same following tread separation on the Goodyear tire as it does the Firestone tire. This must

be regarded as a highway safety defect within the meaning of the National Traffic and Motor

Vehicle Safety Act.

v The Ford “Expl Vehicle D ics P tion” To NHTSA Of Marel
28-29, 2001 Concerning Explorer Loss Of Control Following Tread
S ion Is Misleadine And Irrel :

The following statements and charts are examples of the many inaccuracies and
irrelevancies contained in the Ford vehicle dynamics presentation to NHTSA:
e Statement at page TH-3 18. Exhibit 7 — The statement about tread separation, “This
fundamental cause [of loss of control, j.g,, decreased tire traction] overwhelms differences in
design among vehicle classes or within vehicle classes. Explorers perform like all other
vehicles”, is true only with respect to limit maneuvers, that-is, at high lateral acceleration where
most of us never operate a vehicle, even in most emergency maneuvers. The statement is not

relevant or accurate in the linear range of maneuvering, that is, at low lateral accelerations

30

LAMPE_J-00074



experienced in normal driving (¢.g., 0.3 Gs or less). The maneuver involved in correcting for the
small amount of drag following a belt separation (similar to a normal lane change steer,
according to SAE test literature),’ or the maneuver involved in bringing the car to the shoulder
so that you can change the tire is just such a low lateral acceleration maneuver, even at highway
speeds.

In normal everyday driving maneuvers following a tread separation the Explorer does not
perform like all other vehicles. In this circumstance, it has a higher likelihood of loss of control
because it lacks the necessary margin of understeer to remain directionally controllable in
highway maneuvers involved in normal driving. Peer SUVs, such as the Cherokee and Blazer,
remain understeer and more controllable in a wider range of maneuvers following tread
separation than the Explorer.

e Statement at page TH-3 76. Exhibit 7 — This chart purports to show results of various SUV
vehicles in a constant radius circle test following a tread separation. It shows all vehicles
including the Explorer maneuvering at more than 0.5 G lateral acceleration with a separated tire
on the outside rear. That is a physical impossibility in normal highway travel; these vehicles in
general and the Explorer in particular cannot generate that much lateral acceleration with a
detreaded tire in the outside rear position in normal highway travel. The Explorer will spin out
of control before it reaches 0.5 G lateral acceleration in this circumstance. Ford can do it only as
a trick on a low speed 100 foot radius circle. It indicates the irrelevant nature of the information
presented to NHTSA in its vehicle dynamics presentation.

The suggestion accompanying the chart that “Explorers and peer vehicles oversteer above

approximately 0.4G, with tread off of outside rear tire” is not accurate or relevant. The Explorer

6 See, e.g., Klein, et al., “Anatomy of Accidents Following Tire Disablements” (1999).

31

LAMPE_J-00075



with a detreaded tire is oversteer in that circumstance at all lower lateral acceleration levels while
the Blazer and Cherokee are not. Moreover, it is not relevant to an analysis of highway safety in
normal driving because motorists generally do not operate their vehicles at the higher level of
lateral acceleration examined by Ford. The assertion is made that “tread separation on O/S rear
tire narrows differences among all vehicles (overwhelms design differences)” is, again, not
accurate in the linear range; it only applies to limit maneuvers. Following tread separation, the
Blazer and Cherokee maintain understeer in the linear range while the Explorer has none and
changes completely to oversteer; the Cherokee, in fact, has about as much understeer with a
detreaded outside rear tire as the Explorer does with four good tires. Similarly, the statement that
“Explorer performance is typical of peer vehicles” is not accurate for linear range operations for
the same reason. The Explorer is oversteer in the linear range of lateral acceleration following
outside rear tread separation (about 0.3G or less); other SUV's remain understeer in the linear
range.

e Statement at page TH-3 87. Exhibit 7 — This simulation chart depicts all vehicles as having
the same maneuvering limits following a tread separation. Dr. Guenther’s testing at TRC
demonstrates the contrary in the linear range and the computer~generated simulation has no basis
in fact.

o Statement at page TH-3 132. Exhibit 7 — The first and fourth statements on this page are
presented without any supporting data of any sort. The Explorer does not “perform similar to
others in its class in the event of a tire tread separation”, rather, it becomes oversteer, an
unpredictable, unfamiliar, unsafe handling condition. For that reason, the Explorer does not
“have a margin of safety ‘as designed’ to accommodate, to a reasonable level, component

failures including tread separations.”
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e Statement at page TH-3 134. Exhibit 7 — The fourth statement on this page is false. The
designers of the Blazer and the Cherokee have in fact provided a margin of control safety
following tread separation in the design of those vehicles. They did it more than a decade ago,
when the Blazer and the Cherokee were the primary SUV examples available to Ford engineers
for comparative analysis when they designed and developed the Explorer.
V1. Conclusion

Ford has had over twenty years to adjust the design of the Ford Explorer and to work
cooperatively and responsibly with its tire suppliers to ensure the safety and stability of its
vehicle. To date, it has failed to do so. The design of the Explorer is an oversteer vehicle in the
event of a tread separation. A tread separation is normally a benign event that a driver can
control by pulling to the shoulder of any roadway. The flawed design of the Explorer, however,
renders the vehicle in a tread separation event susceptible to rollover and therefore potentially
lethal. While real world data and an engineering analysis of the vehicle confirm this
phenomenon, Ford refuses to accept the facts and take responsibility. The purpose of this
analysis is to ensure that these facts are publicly known, and, in the best case, to compel Ford to

take responsibility for its flawed attempts to protect its defective product.
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FLORIDA DATABASE OVERVIEW

The analyses in this document are based on the Florida Traffic Crash Database. The Florida
Traffic Crash Database contains information on motor vehicle crashes that occurred in the state
of Florida in calendar years 1993-1999, and through the first three quarters of 2000." Itis
organized in seven relational databases containing information on the Event, Vehicle, Driver,
Pedestrians, Violations, Passengers and D.O.T Site Location.

Only crashes that required police intervention or the provision of emergency services are present
in the database, since official reports are only produced if these agencies are involved in the
incident. All statistics presented refer only to the population of vehicles involved in the reported
incidents, i.e. all statistics are conditional on being in the crash database.

To identify the specific vehicle make and model, a VIN decoder was used. The analyses
presented here are based on VIN decoding of the database by Firestone. Firestone utilizes a
POLK VIN decoder, a commercially available VIN decoder.

Of the 2,894,366 records in the Florida database that are vehicle type automobile, passenger van,
or pickup/light truck (2 rear tires) [Type of Vehicle = 01, 02, or 03], 2,783,084 had 11-digit VIN
numbers and were sent to be VIN decoded. Of these 2,783,084 records, 2.1 million records
(2,088,901 specifically) were VIN decoded. Of the 111,282 that did not have 11-digit VINS,
20,299 records had between 7 and 10 digits. A minimum of 7 digits is required to identify make
and model. Make and model cannot be identified for the other 90,983.

Among the 2,088,901 VIN decoded records, 177,705 are single vehicle crashes. Of these,
19,226 are sport utility vehicle (SUV) crashes and 10,989 are mid size sport utility crashes. Of
the 10,989 mid-size SUV crashes on any road, 2,491 are single vehicle mid-size SUV highway
crashes. Of these, 202 are tire-related (about 8 percent) and 2,289 (about 92 percent) are non-tire
related single vehicle highway crashes.

The information contained in this document has not yet been presented to congress.

VEHICLE POPULATION FOR ANALYSIS

. SUYV single vehicle highway crashes from 1993-2000 (accident years 1993-2000 and all
model years).

4 SUVs were identified based on three external lists identifying SUVs: (1) J.D. Powers
(JDPA) customer satisfaction surveys from the following years: 1999, 1997, 1996, and
1995; (2) NHTSA'’s list of SUVs Crash-Tested by NHTSA Model Years 1990-2001, and
(3) all SUVs identified in the 2001 Official JDPA Vehicle Segmentation Guide list
including the following segments: Entry SUV Segment, Midsize SUV segment, Full Size

! The latest Crash Date in the database is August 7, 2000.
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SUV Segment, and Luxury SUV segment. The complete list of SUVs and the specific
SUVs identified in the Florida database are included in Appendix A to this document.

From the complete SUV list, mid-size SUVs were identified based on two criteria. First,
we included vehicles with weights similar to the Ford Explorer. Second, we included all
vehicles identified as midsize in the JDPA market segment list (the Ford Explorer is
identified as mid size) unless the weight was more similar to the Ford Expedition than to
the Ford Explorer. The Explorer weight range is approximately 4600-5600 pounds
whereas the Expedition weight range is approximately 6,800 to 7200 pounds.

VARIABLE DEFINITIONS

*

Type of Vehicle — type of vehicle is automobile, passenger van, or pickup/light truck [2
rear tires] (Type of Vehicle = 01, 02, or 03).

Single Vehicle — number of vehicles involved in the crash is equal to 1 (Total Number of
Vehicles).

Highway — Crash occurred on an Interstate, US Highway, Turnpike/Toll (Road System
Identifier = 01, 02, or 06)

Vehicle Identification Number —11-digit VIN used to identify information about a
specific vehicle (e.g., make and model) after decoding.

Vehicle Make - Digits 1, 2, and 3 from the VIN number identify vehicle manufacturer,
make, and type (e.g., Ford Motor Company, Ford, passenger car).

Vehicle Model — Digits 5, 6, and 7 from the VIN number identify vehicle line and body
type (e.g., Taurus GL 4-door sedan).

Explorer and Navajo — For the Explorer, make is Ford and model is Explorer (all types
including XL, XLS, etc.). For the Navajo, make is Mazda and model is Navajo.

Mid Size SUVs — all SUV makes and models identified in Appendix A for Florida except
the Ford Explorer and the Mazda Navajo.

Tire-related Incident — A tire-related incident is defined as tire puncture/blowout or
worn/smooth tires (1** Vehicle Defect = 03 (worn/smooth tires) or 05 (puncture/blowout)
OR 2™ Vehicle Defect = 03 or 05).

Rollover — The first harmful event that took place in the crash is identified as overturned
(1 Harmful Event = 31).

Fatality Incident - The crash injury severity is identified as fatal injury (Crash Injury

Severity = 5) or the injury severity of the driver is identified as fatal injury (Injury
Severity (Driver) = 5).
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The pages from the Florida Traffic Crash Database Directory that describe the variables listed
above are provided in Appendix B to this document.

RESULTS

Table 1 shows the rollover comparison between the Ford Explorer/Navajo and other mid-size
SUVs for single vehicle highway tire-related incidents in Florida (202 incidents). The likelihood
of a rollover for:

. The Ford Explorer/Mazda Navajo is 81%.

* Other mid-size SUVs is 66%.

The likelihood ratio is 1.236 and the 90% confidence bounds (which shows a 5% test on each
side) are 1.075 to 1.422. This ratio is significantly different than 1.0. If both vehicles were the
same in regards to the tire-related rollover probability, we would expect the ratio to be 1.0.
Hence, we conclude that the vehicles are different.

The odds of a rollover for:

. The Ford Explorer/Mazda Navajo is 4.35.
i Other mid-size SUVs is 1.92.

The ratio of the odds is 2.27.
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TABLE 1. SINGLE VEHICLE HIGHWAY TIRE RELATED ACCIDENTS IN FLORIDA -
ROLLOVER: 1993-2000

Explorers and Navajos 74 17 91
(81.32) (18.68) (45.05)
Other mid-size SUVs 73 38 111
(65.77) (34.23) (54.95)
Total 147 55 202

Table 2 shows the fatality incident comparison between the Ford Explorer/Navajo and other mid-
size SUVs for single vehicle highway tire-related incidents in Florida (202 incidents). The
likelihood of a fatality incident for:

. The Ford Explorer/Mazda Navajo is 17%.

. Other mid-size SUVs is 6%.

The likelihood ratio is 2.614 and the 90% confidence bounds (which shows a 5% test on each
side) are 1.277 to 5.349. This ratio is significantly different than 1.0. If both vehicles were the
same in regards to the tire-related fatality incident probability, we would expect the ratio to be
1.0. Hence, we conclude that the vehicles are different.

The odds of a fatal incident for:

i d The Ford Explorer/Mazda Navajo is 0.197.
i Other mid-size SUVs is 0.067.

The ratio of the odds is 2.94.
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TABLE 2. SINGLE VEHICLE HIGHWAY TIRE RELATED ACCIDENTS IN FLORIDA —
FATALITY INCIDENTS: 1993-2000

Explorers and Navajos 15 76 91
(16.48) (83.52) (45.05)
Other mid-size SUVs 7 104 111
(6.31) (93.69) (54.95)
Total 22 180 202
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APPENDIX A

SUV REFERENCE LIST AND MID-SIZE SUVS IDENTIFIED IN FLORIDA
CRASH DATABASE (MIDSIZE LIST = 1)
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THE Mid-Size SUV LIST

X1 SUVis in “JO Power  Gross Gross
Florida Crash X it SUV is in Texas Market Weight Weight Midsize

Make Model database Crash database Segment (Min) (Max) List
IAM General Hummer H3 Midsize NA NA
Buick Rendezvous Midsize NA NA
IChevrolet Blazer X X Midsize 4450 5300 1
IChevrolet S-10 Blazer X X Midsize 4350 5100 1
IChevrolet Trailblazer Midsize NA NA
IChrysier Citadel Midsize NA NA
Dodge Durango X Midsize 6050 6400
Ford CrossTrainer Wagon Midsize NA NA
Ford Explorer X X Midsize 4760 5560 1
Ford Ranger SUV Midsize 4420 5120 1
IGMC Envoy Midsize NA NA
IGMC Jimmy X X Midsize 4450 5300 1
IGMC Jimmy Sonoma X X Midsize 4450 5300 1
IGMC Jimmy/Envoy X Midsize 4450 5300 1
Honda MAV Midsize NA NA
Honda Passport X X Midsize 3958 3958 1
Isuzu Axiom Midsize 3920 4180 1
Isuzu Rodeo X X Midsize 4550 4900 1
Isuzu Rodeo/Rodeo Sport X Midsize 4550 4700 1
Isuzu Trooper X X Midsize 6350 5550 1
Isuzu Trooper il X X Midsize 58510 5510 1
Isuzu VehiCROSS X Midsize 4852 4852 1

eep Grand Cherokee X X Midsize 4950 5600 1
Land Rover Discovery X X Midsize 4465 4576 1
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azda
da
ercury
itsubishi
itsubishi
Nissan
Oldsmobile
[Subaru
Toyota
[Toyota
[Volkswagen
IAcura
IAcura
IAM General
BMW
BMW
BMW
[Cadlliac
Cadiliac

ICadiliac

infiniti

Infiniti

Infiniti

t and Rover

iLand Rover

Lexus

Lexus

Lexus

Lincoln

L incoln

Navajo
Nextourer
Mountaineer
Montero
Montero Sport
Pathfinder
Bravada
Lambda SUV
4-Runner
Highlander
Suv

MDX

StX

Hummer

X3

X5

X7

Crossover
Escalade

LAV
Crossover
Fullsize SUV
Qx4
DiscoverySeriesl
Range Rover
LX 450

LX 470
RX300
Compact SUV

LAV
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Midsize
Midsize
Midsize
Midsize
Midsize
Midsize
Midsize
Midsize
Midsize
Midsize
Midsize
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury

Luxury

3785

NA

4780

56732

4730

3980

NA

5250

4982

NA

5690

4315

NA

NA

4795

NA

NA

5672

NA

NA

NA

4275

4576

4828

4751

3789

NA

4184 1
NA
5560 1
5732 1
5000 1
4075 1
§300 1
NA
5400 1
4982 1
NA
5690 1
4315 1
NA
NA
4795 1
NA
NA
5572
NA
NA
NA
4275 1
4630 1
4828 1
4751 1
5401
3925
NA
NA

LAMPE_J-00092



incoln
arcedes Benz
ercedes Benz
ercedes Benz

Mercedes Benz

Porsche

Saab

Toyota

Volvo

JAM General

iChevrolet

IChevrolet

Ford

Ford

Ford

GMC

GMC

GMC

GMC

IGMC

IGMC

IGMC

INissan

[Toyota

IChevrolet

iChevrolet

IChrysler

[Chrysler

Ford

Geo

Navigator
Crossover SUV
M-Class
ML-Class (ML320)
MLG

Cayenne

Suv
LandCruiser
Suv

Hummer H2
Suburban
Tahoe

Bronco
Excursion
Expedition
Denali
Suburban
Typhoon
Yukon

Yukon Denali
Yukon XL
Yukon XL Denali
Fullsize SUV
Sequoia
Tracker
Traverse
Korando
Musso

Escape

Tracker
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Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Lwury
Luxury
Fullsize
Fullsize
Fullsize
Fullsize
Fullsize
Fulisize
Fullsize
Fullsize
Fulisize
Fullsize
Fullsize
Fullsize
Fullsize
Fullsize
Fullsize
Entry
Entry
Entry
Entry
Entry
Entry

6750

NA

NA

NA

NA

NA

NA

6470

NA

6964

6100

8800

6700

6583

6800

4700

6500

NA

NA

NA

4100

2188

7200

NA

NA

NA

NA

NA

8600

6800

9200

7200

5583

8600

4700 1

6800

NA

3924

NA

NA

4570 1

2189
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Honda
Hyundai
Isuzu
LJeep
Heep
Jeep
\leep
Kia
Land Rover
Land Rover
azda
itsubishi
Nissan
INissan
Pontiac
ISatum
[Subaru
ISuzuki
ISuzuki
[Suzuki
Suzuki
Suzuki
Suzuki

[Toyota

CR-v
Santa Fe
Amigo
Cherokee
Liberty
Varsity
Wrangler
Sportage
Defender
Freelander
Tribute
Dingo
Crossover
Xterra
Aztek
VUE
Forester
Grand Vitara
Samural
Sidekick
Vitara
X80

XL7

Rav4

Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry

3164

4950

4100

4550

NA

NA

4296

NA

NA

NA

NA

NA

3125

3375

2870

3086

2875

2734

3164

5240

4900 1

NA

NA

4450 1

56896 1

NA

NA

NA

NA

NA

3125

2932

3682

3375

2954

NA

3948
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APPENDIX B

FLORIDA DIRECTORY OF DEFINITIONS FOR VARIABLES USED IN
ANALYSIS (NOT ATTACHED)
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TEXAS CRASH DATABASE ANALYSIS

DOCUMENTATION FOR MID-S1ZE SUV COMPARISON

JUNE 11, 2001
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TEXAS DATABASE OVERVIEW

The results presented in this document are calculated using the State Data System-Texas
database of crash incidents. This database was obtained by PA Consulting in March, 2001 from
NHTSA. The database contains information on motor vehicle crashes that occurred in the state
of Texas in calendar years 1989-1999. It is organized in three relational databases containing
information on the Crash, Vehicle and Person.

Only crashes that required police intervention or the provision of emergency services are present
in the database, since official reports are only produced if these agencies are involved in the
incident. All statistics presented refer only to the population of vehicles involved in the reported
incidents, i.e. all statistics are conditional on being in the crash database.

The make and model of the vehicle was identified in the Texas crash database so no VIN
decoding of this database was necessary to identify vehicle make and model. The make-model
field had no missing values.

The Texas database does not include the Ford Explorer in the database until 1994 so this analysis
is limited to crashes that occurred between 1994 and 1999 for all model years.

Of the 6.8 million records in the Texas crash database, 3,505,168 crashes occurred in accident
years 1994-1999 and 447,394 are single vehicle crashes. Of these, 22,459 are single vehicle
mid-size SUV crashes (about 5%). Of the 22,459, the number of single vehicle mid-size SUV
highway crashes is 10,572. Of these, 550 are tire-related (5%) and 10,022 are non-tire related
(95 %).

The information contained in this document has not yet been presented to congress.

VEHICLE POPULATION FOR ANALYSIS
. SUV single vehicle highway crashes from 1994-1999 (all model years).

. SUVs were identified based on three external lists identifying SUVs: (1) J.D. Powers
(JDPA) customer satisfaction surveys from the following years: 1999, 1997, 1996, and
1995; (2) NHTSA’s list of SUVs Crash-Tested by NHTSA Model Years 1990-2001, and
(3) all SUVs identified in the 2001 Offical JDPA Vehicle Segmentation Guide list
including the following segments: Entry SUV Segment, Midsize SUV segment, Full Size
SUV Segment, and Luxury SUV segment. The complete list of SUVs and the specific
SUVs identified in the Texas database are included in Appendix A to this document.

. From the complete SUV list, mid-size SUVs were identified based on two criteria. First,
we included vehicles with weights similar to the Ford Explorer. Second, we included all
vehicles identified as midsize in the JDPA market segment list (the Ford Explorer is
identified as mid size) unless the weight was more similar to the Ford Expedition than to
the Ford Explorer.
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V ARIABLE DEFINITIONS

*

L

Single Vehicle — number of vehicles involved in the crash is equal to 1 (NUM_VEH = 1).

Highway — Crash occurred on an interstate, US/State Highway, or Tollway (RD_CLASS
=1,2,0r6)

Make and Model (MK-MDL) - 3 digit code identifying vehicle manufacturer and model
name (MK_MDL). This variable has no missing values.

Explorer and Navajo - Make and model is equal to Ford Explorer (MK_MDL = 554) or
Mazda Navajo (MK_MDL = 468).

Other Mid Size SUVs - all SUV makes and models identified in Appendix A for Texas
except the Ford Explorer and the Mazda Navajo.

Tire-related Incident — The vehicle defect is identified as defective tires. This field is
coded only if the defect was a factor in the crash (VEHICONDI1 = 5).

Rollover — The first harmful event that took place in the crash is identified as overturned
(EVENT1 =0). Note that a second variable is available that can be used in conjunction
with the first harmful event to describe the crash in more detail (OBJECT1) which also
includes a rollover field. Because this was NOT the first harmful event, the OBJECTI
variable is not used in defining a rollover.

Fatality Incident — The accident severity is identified as fatal (SEVERITY = 4) or injury
severity is killed (INJ = 4)..

The pages from the User’s Manual for the State Data System-Texas that describe the variables
listed above are provided in Appendix B to this document.

RESULTS

Table 1 shows the rollover comparison between the Ford Explorer/Navajo and other mid-size
SUVs for single vehicle highway tire-related incidents in Texas (550 incidents). The likelihood
of a rollover for:

*

*

The Ford Explorer/Mazda Navajo is 63.6%.

Other mid-size SUVs is 52.52%.
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The likelihood ratio is 1.211 and the 90% confidence bounds (which shows a 5% test on each

side) are 1.074 to 1.366. This ratio is significantly different than 1.0. If both vehicles were the
same in regards to the tire-related rollover probability, we would expect the ratio to be 1.0.

Hence, we conclude that the vehicles are different.

The odds of a rollover for:

4 The Ford Explorer/Mazda Navajo is 1.75
. Other mid-size SUVsis 1.11.

The ratio of the odds is 1.58.

TABLE 1. SINGLE VEHICLE HIGHWAY TIRE RELATED ACCIDENTS IN TEXAS-
ROLLOVERS: ACCIDENT YEARS 1994-1999

Explorers and Navajos 173 99 272
(63.6) (36.4) (49.5)
Other Mid-Size SUVs - 146 132 278
(52.5) 47.5) (50.6)
Total : 319 231 550

Table 2 shows the fatality incident comparison between the Ford Explorer/Navajo and other mid-
size SUVs for single vehicle highway tire-related incidents in Texas (550 incidents). The
likelihood of a fatality incident for:

. The Ford Explorer/Mazda Navajo is 5.5%.

. Other mid-size SUVs is 1.4%.
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The likelihood ratio is 3.833 and the 90% confidence bounds (which shows a 5% test on each
side) are 1.535 t0 9.569. This ratio is significantly different than 1.0. If both vehicles were the
same in regards to the tire-related fatality incident probability, we would expect the ratio to be
1.0. Hence, we conclude that the vehicles are different.

The odds of a fatality incident for:

A The Ford Explorer/Mazda Navajo is 0.058.
i Other mid-size SUVs is 0.015.

The ratio of the odds is 3.87.

TABLE 2. SINGLE VEHICLE HIGHWAY TIRE RELATED ACCIDENTS IN TEXAS-
FATALITY INCIDENTS: ACCIDENT YEARS 1994-1999

Explorers and Navajos 15 257 272
(5.5 (94.5) (49.5)
Other Mid-Size SUVs 4 274 278
(1.4) (98.6) (50.6)
Total 19 531 550
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APPENDIX A

MID-S1ZE SUV REFERENCE LIST AND SUVS IDENTIFIED IN TEXAS
CRASH DATABASE (IF MIDSIZE LIST= 1)
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THE Mid-Size SUV LIST

XHSUVisin JO Power  Gross Gross

Florida Crash X H SUVisinTexas Market Weight Weight Midsize
|Make Model database Crash database Segment {Min) {Max) List
JAM Gieneral Hummer H3 Midsize NA NA
Buick Rendezvous Midsize NA NA
Chevrolet Blazer X Midsize 4450 5300 1
IChevrolet S-10 Blazer X Midsize 4350 5100 1
IChevrolet Trailblazer Midsize NA NA
Chrysler Citadel Midsize NA NA
Dodge Durango X Midsize 6050 6400
Ford CrassTrainer Wagon Midsize NA NA
Ford Explorer X Midsize 4760 5560 1
Ford Ranger SUV Midsize 4420 5120 1
IGMC Envoy Midsize NA NA
IGMC Jimmy X Midsize 4450 5300 1
IGMC Jimmy Sonoma X Midsize 4450 5300 1
IGMC Jimmy/Envoy X Midsize 4450 5300 1
Honda MAV Midsize NA NA
Honda Passport X Midsize 3958 3958 1
Isuzu Axiom Midsize 3920 4180 1
Isuzu Rodeo X Midsize 4550 4900 1
Isuzu Rodeo/Rodeo Sport X Midsize 4550 4700 1
Isuzu Trooper X Midsize 5350 5550 1
Isuzu Trooper |l X Midsize 56510 5510 1
Isuzu VehiCROSS X Midsize 4852 4852 1
Leep Grand Cherokee X Midsize 4950 5600 1
LL.and Rover Discovery X Midsize 4465 4576 1
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[:azda
azda
Mercury
Mitsubishi
Mitsubishi
Nissan
Oldsmobile
Subaru
[Toyota
Toyota
Molkswagen
Acura
Acura

IAM General
BMW

BMW

BMW
Cadiliac
Cadillac
ICadillac
Infiniti
Infiniti
infiniti

Land Rover
L.and Rover
Lexus
Lexus
Lexus
Lincoin

Lincoln

Navajo
Nextourer
Mountaineer
Montero
Montero Sport
Pathfinder
Bravada
Lambda SUV
4-Runner
Highlander
Suv

MDX

SLX

Hummer

X3

X5

X7

Crossover
Escalade

LAV
Crossover
Fullsize SUV
Qx4
DiscoverySeriesi
Range Rover
LX 450

LX 470
RX300
Compact SUV

LAV
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Midsize
Midsize
Midsize
Midsize
Midsize
Midsize
Midsize
Midsize
Midsize
Midsize
Midsize
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury

Luxury

3785

NA

4780

5732

4730

3980

4049

NA

5250

4982

NA

4315

NA

4795

NA

NA

55672

NA

NA

NA

4275

4576

4828

4761

5401

3789

NA

NA

4184 1
NA
5560 1
5732 1
5000 1
4075 1
5300 1
NA
5400 1
) 4982 1
NA
5690 1
4315 1
NA
NA
4795 1
NA
NA
5672
NA
NA
NA
4275 1
4630 1
4828 1
4751 1
5401
3925
NA
NA
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Lincoin
Mercedes Benz
Mercedes Benz
Mercedes Benz
Mercedes Benz
Porsche

Saab

[Toyota

Volvo

IAM General
Chevrolet
Chevrolet

Ford

[Ford

Ford

IGMC

IGMC

IGMC

IGMC

IGMC

GMC

IGMC

INissan

Toyota
IChevrolet
IChevrolet
IChrysler
IChrysler

Ford

iGeo

Navigator
Crossover SUV
M-Class
ML-Class (ML320)
MLG

Cayenne

suv
LandCruiser
Suv

Hummer H2
Suburban
Tahoe

Bronco
Excursion
Expedition
Denali
Suburban
Typhoon
Yukon

Yukon Denali
Yukon XL
Yukon XL Denali
Fullsize SUV
Sequoia
Tracker
Traverse
Korando
Musso

Escape

Tracker
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Luxury

Luxury

Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Fullsize
Fulisize
Fullsize
Fullsize
Fullsize
Fullsize
Fuilsize
Fullsize
Fullsize
Fulisize
Fulisize
Fullsize
Fullsize
Fulisize
Fullsize
Entry
Entry
Entry
Entry
Entry

Entry

6750

NA

NA

NA

NA

NA

NA

6470

NA

6100

8800

6700

5583

4700

3080

NA

NA

NA

4100

2189

7200

NA

NA

NA

NA

NA

8600

6800

6450

9200

7200

5583

8600

4700 1

6800

6800

6800

NA

3924

NA

NA

NA

4570 1

2189
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Honda
Hyundai
lisuzu

Heep

Jeep

jeop

jesp

Kia

lLand Rover

Land Rover

a
Eitsubishi

INissan
INissan
Pontiac
Saturn
[Subaru
ISuzuki
Suzuki
Suzuki
ISuzuki
ISuzuki

ISuzuki

[Toyota

CR-v
Santa Fe
Amigo
Cherokee
Liberty
Varsity
Wrangler
Sportage
Defender
Freelander
Tribute
Dingo
Crossover
Xterra
Aztek
VUE
Forester
Grand Vitara
Samurai
Sidekick
Vitara
X90

XL7

Rav4

Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry

3164

4850

4100

4550

NA

NA

4296

NA

NA

3125

3375

2870

3086

2875

2734

NA

3550

3164

5240

4500 1

4900 1

NA

NA

5896 1

NA

NA

NA

3858

NA

NA

3125

3500

2932

3375

NA
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APPENDIX B

USER’S MANUAL DEFINITIONS OF VARIABLES USED IN ANALYSIS

(NOT ATTACHED)
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Understeer/Oversteer Gradient in (deg/g)

For a Constant Radius Test

do

K=——"+— @
d(alg) (deg/g)

K : Understeer/Oversteer Gradient in (deg/g)

0. Road Wheel Steer Angle
Handwheel Angle Divided by Steering Ratio

a. Lateral Acceleration

g: Gravitational Constant
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Ay Consistancy Checks
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Acceleration (g)
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2000 Explorer - Test 00020017 .dat

n [+]
o (@]

Speed (mph)
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0 50 100 150 200 250
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1 i 1 i

0 50 100 150 200 250
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Road Wheel Steer (deg)
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]
—

)
-
(3]

1
N
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N
»

-3

2000 Explorer - CCW 200 ft. Radius Circle - Lightly Loaded - 4 Normal Tires
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. ' .
. f .
' . .
................................................ -
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' '
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Roadwheel Steer Angle (deg)

1896 Explorer w/Firestone Understeer Gradient - Lightly Loaded - 4 Normal Tires

5 T T T T T T T
4 ........................ J e a4 e e - e e e e : ........ : ....... : ...... po—
) O e T 4
o) f '
B T T T T S S —
: : Clockwise K =2.0741
T SR R e e -
] el e -

]
w—h

-0.4 -03 -0.2 -0.1 0 0.1 0.2 0.3
Lateral Acceleration (g)
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Roadwheel Steer Angle (deg)

1996 Explorer w/Firestone Understeer Gradient - Lightly Loaded - Left Rear Disabled

5 T T T T T T T

4 ........................ d s a e e e . L e o o « = »w a'a = u @ o = = stw o = = = = = -: ...... ]

3 ................................................................. —
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e T T T AT I I —

Count:erclockwise K =0.25273 : :
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Lateral Acceleration {g)
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Roadwheel Steer Angle (deg)

N

pary

(=]

1998 Explorer w/Firastone Understeer Gradient - GVWR - 4 Normal Tires

"""" A
. . o] .
; : ; " Clockwise K = 1.4332 :
-------- s SN S

Ap - SRRPREEE e R R R REREEEE ERRTEEE RRRRED -
5 1 i P 1 L I i
-0.4 -0.3 -0.2 -0.1 0 0.1 02 0.3 04

Lateral Acceleration (g)
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Roadwheel Steer Angle (deg)

1996 Explorer w/Firestone Understeer Gradient - GVWR - Left Rear Disabled

5 ] T T T | T T
4 ........ : ........ : ....... d e e e mmoeeo. lu ................ : ....... 1. ...... o
Clockwise K =-2.1618

T E e e et e e e e e g ]

0 T -]

B T T L I T R R R -

Count:efclockwise k=-0.72642: : :

- e IR R B -]
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_3 ........ L L Ve e e e e = YLl .- o

-4~ - - . -------- L J: ....... Lo e e e aa et s aa e : ....... 2 e e e e —

5 | i i ; 1 ; i
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Lateral Acceleration (g)
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Roadwheel Steer Angle (deg)

1998 Explorer w/Goodyear Understeer Gradient - Lightly Loaded - 4 Normal Tires

2 --------------------------------- LA I T L A -
X : Clockwise K = 1.8126

L T T T T TR -

ok---- ... :....‘,.____,____: ..................................... )

Sl R R R R R S -

-0.4 -0.3 -0.2 -0.1 0 0.1 0.2 03 0.4
Lateral Acceleration (g)
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Roadwheel Stesr Angle (deg)

1986 Explorer w/Goodyear Understeer Gradient - Lightly Loaded - Left Rear Disabled

5 T T T T T T
4 ........ : -------- : ------- R I T 4‘ ------ —
1 i R IR -
R S R el .
Clockwise K = -1.5869 X
S e O -
] R F I S .
B T T T T T e e e Ll ]
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5 : i i i i i
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Lateral Acceleration (g)
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Roadwheel Steer Angle (deg)

1998 Explorer w/Goodyear Understeer Qradient - GVWR - 4 Normal Tires

Py I e e S S o
: : : Clockwise K = 1.6949 !

o e e A L. . Teeeen

0 e e e e e
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Roadwheel Steer Angle (deg)

1996 Explorer w/Goodyear Understeer Gradient - GVWR - Left Rear Disabled

5 T T | T T T T
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Roadwheel Steer Angle (deg)

2000 Explorer Understeer Gradient - Lightly Loaded - 4 Normal Tires

-0.4 -0.3 -0.2 -0.1 0 0.1 - 02 0.3
Lateral Acceleration (g)
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Roadwheel Steer Angle (deg)

2000 Explorer Understeer Gradient - Lightly Loaded - Left Rear Disabled
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4 ........ : ---------------- -: ------- .L ----------------------- 4. - ol —
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Clockwise K = -1.0356
T S N s -
ob------- e e e e e e e e e e e e e e ]
ApF------- R L I R e R R R I -
Count:erclockwisek=0.17468: : : :
D e e e i e el IR e e R —
. o} . X
3r------- ot et 2 : I R IR LI I A I I —
_4 -------- : ............... i, L oe o = omoe oo : ........ : ....... .: ...... -—l
-5 1 1 ] 1 i 1 ‘l
-0.4 -0.3 -0.2 -Q0.1 (o] 0.1 0.2 03 04

Lateral Acceleration (g)
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Roadwheel Steer Angle (deg)

2000 Explorer Understeer Gradient - GVWR - 4 Normal Tires

5 T T T T T T T
2 e T T L SR fee e Tt e -
Clockwise K = 2.2286
T oo e e -
] S R R -
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Roadwheel Steer Angle (deg)

2000 Explorer Understeer Gradient - GVWR - Left Rear Disabled

5 T T T | T T T
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Roadwheel Steer Angle (deg)

5 T T T T T T T
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Lateral Acceleration (g)
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Roadwheel Steer Angle (deg)

1996 Blazer Understeer Gradient - Lightly Loaded - Left Rear Disabled

5 | T T l T | T
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Roadwheel Steer Angle (deg)

1996 Blazer Understeer Gradient - GVWR - 4 Normal Tires

) ! .' ! ! ! ! !

b f
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Count:erclockwise K =4.6993 : : : I
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Lateral Acceleration (g)
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Roadwheel Steer Angle (deg)

1996 Blazer Understeer Qradient - QVWR - Left Rear Disabled
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Roadwhesl Steer Angle (deg)

2001 Cherokes Understeer Gradient - Lightly Loaded - 4 Normal Tires

: o}
3 S o P e e o e -
: : : : Clockwise K =4.8147 :
o e S e e S P -
o] I R R R IR R I TP I -
o B e R L R R I I I I —

Lateral Acceleration (g)
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Roadwheel Steer Angle (deg)

2001 Cherokee Understeer Gradient - Lightly Loaded - Left Rear Disabled

3 T T T | T | T

4 ......................... d e e e m e 's ....... e = e o = 2= ate o s o= o=~ a. ...... -
) o) . I

DY TR A A e e R S -

: ! Clockwise K = 1.5892 .

o D e . . 4

T e T e R R —

A B LET TR R PR e e e .

Count:erclockwise K =3.2273 : : :

I R L e .. L B -
' . I Q

s / """""""" C i

S RRRERE AERERREE REEEEE TRRREEEE SRR SRREEEEE EEEEE TRREEEE ~

.5 L i 1 L ] | l

-0.4 -03 -0.2 -0.1 0 0.1 0.2 03 0.4

Lateral Acceleration (g)

LAMPE_J-00141



Roadwheel Steer Angle (deg)

2001 Cherokee Understeer Gradient - GVWR - 4 Normal Tires
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Roadwheel Steer Angle (deg)

2001 Cherokee Understeer Gradient - GVWR - Left Rear Disabled
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Linear Range Understeer Gradients
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FLORIDA DATABASE OVERVIEW

The analyses in this document are based on the Florida Traffic Crash Database. The Florida
Traffic Crash Database contains information on motor vehicle crashes that occurred in the state
of Florida in calendar years 1993-1999, and through the first three quarters of 2000. It is
organised in seven relational databases containing information on the Event, Vehicle, Driver,
Pedestrians, Violations, Passengers and D.O.T Site Location.

Only crashes that required police intervention or the provision of emergency services are present
in the database, since official reports are only produced if these agencies are involved in the
incident. All statistics presented refer only to the population of vehicles involved in the reported
incidents, i.e. all statistics are conditional on being in the crash database.

To identify the specific vehicle make and model, a VIN decoder was used. The analyses
presented here are based on VIN decoding of the database by Firestone. Firestone utilizes a
POLK VIN decoder, a commercially available VIN decoder.

Of the 2,894,366 records in the Florida database that are vehicle type automobile, passenger van,
or pickup/light truck (2 rear tires) [Type of Vehicle = 01, 02, or 03], 2,783,084 had 11-digit VIN
numbers and were sent to be VIN decoded. Of these 2,783,084 records, 2.1 million records
(2,088,901 specifically) were VIN decoded. Of the 111,282 that did not have 11-digit VINs,
20,299 records had between 7 and 10 digits. A minimum of 7 digits is required to identify make
and model. Make and model cannot be identified for the other 90,983. ‘

Among the 2,088,901 VIN decoded records, 177,705 are single vehicle crashes. Of these,
19,226 are sport utility vehicle (SUV) crashes and 10,989 are mid size sport utility crashes. Of
the 10,989 mid-size SUV crashes on any road, 2,491 are single vehicle mid-size SUV highway
crashes. Of these, 202 are tire-related (about 8 percent) and 2,289 (about 92 percent) are non-tire
related single vehicle highway crashes.

The analysis presented here examines single-vehicle-highway crash and rollover rates for Ford
Explorers, a specific set of SUVs, and other mid-size SUVs for accident years 1993-2000. This
analysis is based on crashes that occurred in Florida for vehicles registered in Florida.

POLK REGISTRATION DATA

The vehicle registration numbers for Florida are based on POLK registration data by vehicle
make and model by registration year (July 1 of that year) and vehicle-model year. These data
were obtained from Firestone. Vehicle registrations are presented by vehicle-model year for the
period 1993-2000. For example, a 1994 vehicle could be registered for up to 8 years over the
1993-2000 time period (due to lag between model year and calendar year). If a vehicle is
registered in each of those registration years, the vehicle is counted 8 times.
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For model year 1994-2000 vehicles registered between 1993 and 2000, the market share for:

i Ford Explorer/Mazda Navajos is 27%, and
. Other Mid-size SUVs is 73%.

COMPUTING CRASH AND ROLLOVER RATES

To ensure consistency between the Florida crash database and the Polk registration data for
computing rates, the results presented in this document are based on single vehicle midsize SUV
highway crashes and rollovers for the accident years 1993-2000 and vehicle-model years 1994-
2000 for vehicles registered in the state of Florida only. Crashes that occurred in Florida for
vehicles registered in other states are not included in this analysis because these vehicles are not
counted in the Polk registration data for Florida.

FORMAT OF TABLES
Results are presented as follows:

Table 1 presents single vehicle highway crashes;

Table 2 presents single vehicle highway tire-related crashes;

Table 3 presents single vehicle highway tire-related rollovers;

Table 4 presents single vehicle highway non-tire related rollovers;
Table 5 presents single vehicle highway crash fatalities;

Table 6 presents single vehicle highway tire-related crash fatalities; and
Table 7 presents registration by model year (based on Polk data).

* ¢ & 6 & ¢ 0

Each table has three parts — counts (of crashes, rollovers, etc.), vehicle registrations, and rates
(crash/registration, for example).

. Counts. The first part of each table shows the number of single vehicle midsize SUV
highway crashes or rollovers (this varies by table) for 10 selected SUVs - Chevy Blazer,
Jeep Cherokee, Ford Explorer, Mazda Navajo, Toyota 4Runner, Nissan Pathfinder, Isuzu
Rodeo, Jeep Grand Cherokee, GMC Jimmy, and Isuzu Trooper. - for the accident years
1993-2000 and for model years 1994-2000 in Florida. A specific comparison between
the Ford Explorer/ Mazda Navajo SUV and all other midsize SUV:s is also provided.

A Registrations. The second part of each table shows the number of registered vehicles in
Texas by vehicle-model year for 10 selected SUVs . A specific comparison between the
Ford Explorer/Mazda Navajo and all other midsize SUV:s is also provided.

. Rates. The third part shows the “rates” in Florida by vehicle-model year for the 10
selected SUVs. A specific comparison between the Ford Explorer/Mazda Navajo and all
other midsize SUVs is also provided.
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VARIABLE DEFINITIONS

L 2

Type of Vehicle — type of vehicle is automobile, passenger van, or pickup/light truck [2
rear tires] (Type of Vehicle = 01, 02, or 03).

Single Vehicle — number of vehicles involved in the crash is equal to 1 (Total Number of
Vehicles).

Highway — Crash occurred on an Interstate, US Highway, Turnpike/Toll (Road System
Identifier = 01, 02, or 06)

Vehicle Identification Number —11-digit VIN used to identify information about a
specific vehicle (e.g., make and model) after decoding.

Vehicle Make ~ Digits 1, 2, and 3 from the VIN number identify vehicle manufacturer,
make, and type (e.g., Ford Motor Company, Ford, passenger car).

Vehicle Model - Digits 5, 6, and 7 from the VIN number identify vehicle line and body
type (e.g., Taurus GL 4-door sedan).

Explorer and Navajo — For the Explorer, make is Ford and model is Explorer (all types
including XL, XLS, etc.). For the Navajo, make is Mazda and model is Navajo.

Mid Size SUVs — all SUV makes and models identified in Appendix A for Florida except
the Ford Explorer and the Mazda Navajo.

Tire-related Incident — A tire-related incident is defined as tire puncture/blowout or
worn/smooth tires (1¥ Vehicle Defect = 03 (worn/smooth tires) or 05 (puncture/blowout)
OR 2" Vehicle Defect = 03 or 05).

Rollover — The first harmful event that took place in the crash is identified as overturned
(1* Harmful Event = 31).

Fatality Incident - The crash injury severity is identified as fatal injury (Crash Injury
Severity = 5) or the injury severity of the driver is identified as fatal injury (Injury
Severity (Driver) = 5).

Vehicle Registration — The state of registration (USPS abbreviations for states in capital
letters).

Privileged and Confidential
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RESULTS

Table 1 shows single vehicle highway crash counts, registrations, and crash rates for 10 specific
SUVs and also compares crash rates between the Ford Explorer/Navajo and all other midsize
SUVs in Florida by model year. The focus of this discussion is on the rates at the bottom on the

page.

. When compared one-on-one to other specific SUVs, the Ford Explorer is better than
some and worse than some in terms of crash rates.

. When compared to mid-size SUVs as a group, the Ford Explorer/Navajo crash rates are
particularly higher in model years 1996 and 1997.

4 When compared to itself, the Ford Explorer crash rates are highest in model years 1996
and 1997.

Table 2 shows the single vehicle highway tire-related crash counts, registrations, and crash rates
for 10 specific SUVs and also compares tire-related crash rates between the Ford
Explorer/Navajo and all other midsize SUVs in Florida by model year. The focus of this
discussion is on the rates at the bottom on the page.

. When compared one-on-one to other specific SUVs, the Ford Explorer tire-related crash
rates are among the highest in almost every single model year.

. When compared to other mid-size SUVs as a group, the Ford Explorer/Navajo tire-
related crash rates are far higher in model years 1996, 1997, and 1998.

. When compared to itself, the Ford Explorer tire-related crash rate is highest in model
years 1996 and 1997. -

Consistent with the vehicle test results, once a tire problem occurs, the 1996 and 1997 Ford
Explorer performs worse than other mid-size SUVs as a group and worse than particular SUVs
in one-on-one comparisons.

Table 3 shows the single vehicle highway tire-related rollover counts, registrations, and rollover
rates for 10 specific SUVs and also compares tire-related rollover rates between the Ford
Explorer/Navajo and all other midsize SUVs in Florida by model year. The focus of this
discussion is on the rates at the bottom on the page.

. When compared one-on-one to other SUVs, the Ford Explorer is worse than each of the
other SUVs (except the 4Runner in 1996) in terms of tire-related rollover rates in model
years 1996 and 1997.

Privileged and Confidential
Property of Bridgestone/Firestone, Inc.
06/12/01
Page §

LAMPE_J-00167



. When compared to other mid-size SUVs as a group, the Ford Explorer/Navajo tire-
related rollover rates are far higher in model years 1996, 1997, and 1998.

. When compared to itself, the Ford Explorer tire-related crash rate is highest in model
years 1996 and 1997.

Consistent with the vehicle test results, once a tire problem occurs, specific Ford Explorer model
years (in this case, the 1996 and 1997 Ford Explorers) perform far worse than other mid-size
SUVs as a group and in most one-on-one comparisons.

Table 4 shows the single vehicle highway non-tire related rollover counts, registrations, and
rollover rates for 10 specific SUVs and also compares non-tire related rollover rates between the
Ford Explorer/Navajo and all other midsize SUVs in Florida by model year. The focus of this
discussion is on the rates at the bottom on the page.

. When compared one-on-one to other SUVs, the Ford Explorer is either the worst
performer or among the worst in terms of rollover rates.

4 When compared to other mid-size SUVs as a group, the Ford Explorer/Navajo non-tire
related rollover rates are about twice as high in model years 1995, 1996, 1997, and 1998.

. When compared to itself, the Ford Explorer non- tire related rollover rate is highest in
model years 1996 and 1997.

Hence, when a tire-related problem does not occur, the Ford Explorer is a worse performer than
other midsize SUVs in terms of rollover rates.

Table 5 shows the single vehicle highway fatal accident counts, registrations, and fatal accident
rates for 10 specific SUVs and also compares fatal accident rates between the Ford
Explorer/Navajo and all other midsize SUVs in Florida by model year.

i When compared one-on-one to other SUVs, the Ford Explorer is better than some and
worse than some in terms of fatal accident rates.

i When compared to other mid-size SUVs as a group, the Ford Explorer/Navajo fatal
accident rates are more than twice as high in model years 1996, 1997, and 1998.

. When compared to itself, the Ford Explorer fatal accident rate is highest in model years
1994, 1996, and 1997.
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Table 6 shows the single vehicle highway tire-related fatal accident counts, registrations, and
fatal accident rates for 10 specific SUVs and also compares tire-related fatal accident rates
between the Ford Explorer/Navajo and all other midsize SUVs in Florida by model year. The
numbers are very small for this analysis.

. When compared one-on-one to other SUVs, the Ford Explorer is typically the worst
performer in terms of tire-related fatal accident rates.

. When compared to other mid-size SUVs as a group, tire-related fatal accidents only
occurred on Ford Explorers in 1996, 1997, and 1998.

. When compared to itself, the Ford Explorer fatal accident rate is highest in model years
1994, 1996, and 1997.

Table 7 presents the Polk registration data by vehicle model year. Among mid-size SUVs for
model years 1994-2000, Ford Explorer/Mazda Navajos comprise about 27% of the market share.
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Appendix A

MID-SIZE SUV REFERENCE LIST AND SUVS IDENTIFIED IN FLORIDA
CRASH DATABASE (IF MIDSIZE LIST = 1)
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THE Mid-Size SUV LIST

X SUVisin JDPower  Gross Gross
Florida Crash X if SUV is in Texas Market Weight Woeight Midsize
Make Model database Crash database Segment (Min) {Max) List
IAM General Hummer H3 Midsize NA NA
Buick Rendezvous Midsize NA NA
IChevrolet Blazer X X Midsize 4450 5300 1
IChevrolet S-10 Blazer X X Midsize 4350 5100 1
IChevrolet Trailblazer Midsize NA NA
IChrysler Citadel Midsize NA NA
Dodge Durango X Midsize 6050 6400
Ford CrossTrainer Wagon Midsize NA NA
Ford Explorer X X Midsize 4760 5560 1
Ford Ranger SUV Midsize 4420 5120 1
IGMC Envoy Midsize NA NA
IGMC Jimmy X X Midsize 4450 5300 1
IGMC Jimmy Sonoma X X Midsize 4450 5300 1
IGMC Jimmy/Envoy X Midsize 4450 5300
Honda MAV Midsize NA NA
Honda Passport X X Midsize 3958 3958 1
Isuzu Axiom Midsize 3920 4180 1
Isuzu Rodeo X X Midsize 4550 4900 1
Isuzu Rodeo/Rodeo Sport X Midsize 4550 4700 1
Isuzu Trooper X X Midsize .5350. 5550 1
Isuzu Trooper I X X Midsize 5510 5510 1
Isuzu VehiCROSS X Midsize 4852 4852 1
lJeep Grand Cherokee X X Midsize 4950 5600 1
Land Rover Discovery X X Midsize 4465 4576 1
Mazda Navajo X X Midsize 3785 4184 1
Mazda Nextourer Midsize NA NA
Mercury Mountaineer X X Midsize 4780 5560 1
Mitsubishi Montero X X Midsize 5732 5732 1
Mitsubishi Montero Sport X X Midsize 4730 5000 1
Nissan Pathfinder X X Midsize 3980 4075 1
[Oldsmobile Bravada X X Midsize 4049 5300 1
Subaru Lambda SUV Midsize NA NA
Toyota 4-Runner X X Midsize 5250 5400 1
[Toyota Highlander Midsize 4982 4982 1
Volkswagen Suv Midsize NA NA
JAcura MDX Luxury 5690 5690 1
IAcura SLX X X Luxury 4315 4315 1
IAM General Hummer Luxury NA NA
BMW X3 Luxury NA NA
BMW X5 X Luxury 4795 4795 1
BMW X7 Luxury NA NA
Cadillac Crossover Luxury NA NA
Privileged and Confidential
Property of Bridgestone/Firestone, Inc.
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dillac
dillac
Infiniti
Infiniti
Infiniti
Land Rover
Land Rover
Lexus
L exus
Lexus
Lincoln
Lincoln
Lincoln
Mercedes Benz
Mercedes Benz
Mercedes Benz
Mercedes Benz
Porsche
Saab
[Toyota
[Volvo
IAM General
IChevrolet
IChevrolet
Ford
Ford
Ford
IGMC
IGMC
IGMC
GMC
IGMC
IGMC
IGMC
Nissan
[Toyota
Chevrolet
[Chevrolet
Chrysler
IChrysler
Ford
Geo
Honda
Hyundai
Isuzu
lJeep
Jeep
Heep

Escalade

LAV
Crossover
Fulisize SUV
Qx4
DiscoverySeriesli
Range Rover
LX 450

LX 470
RX300
Compact SUV
LAV
Navigator
Crossover SUV
M-Class
ML-Class (ML320)
MLG
Cayenne

Suv
LandCruiser
Suv

Hummer H2
Suburban
Tahoe

Bronco
Excursion
Expedition
Denali
Suburban
Typhoon
Yukon

Yukon Denali
Yukon XL
Yukon XL Denali
Fullsize SUV
Sequoia
Tracker
Traverse
Korando
Musso
Escape
Tracker

CR-V

Santa Fe
Amigo
Cherokee
Liberty
Varsity

X

X X

X X

X X

X X

X

X

X

X

X X

X X

X X

X X

X

X X

X

X X

X

X X

X X

X X

X X

X

X X
X

X X

X X
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Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Luxury
Fullsize
Fullsize
Fullsize
Fullsize
Fullsize
Fulisize
Fulisize
Fullsize
Fullsize
Fullsize
Fullsize
Fullsize
Fullsize
Fulisize
Fullsize
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry
Entry

5672
NA
NA
NA

4275

4576

4828

4751

5401

3789

NA
6750
NA
NA
NA
NA
NA
NA
6470
NA
6964
6800
6100
6000

8800
6700

5583

4700
€800
6800
6800
6800
NA
6500
3080
NA
NA
NA
4100
2189
3164
4950
4100
4550
NA
NA

5572
NA
NA
NA

4275

4630

4828

4751

5401

3025
NA
NA

7200
NA
NA
NA
NA
NA
NA

6860
NA

6964

8600

6800

6450

9200

7200

5683

8600

4700 1

6800

6800

6800

[ Y

NA

3924
NA
NA
NA
4570 1
2189
3164
5240
4500 1
4900 1
NA
NA
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Ueep Wrangler X X Entry 4300 4450 1
Kia Sportage X X Entry 4296 5896 1
Land Rover Defender X X Entry 3600 3600

Land Rover Freelander Entry NA NA

Mazda Tribute Entry NA NA

Mitsubishi Dingo Entry NA NA

Nissan Crossover Entry NA NA

Nissan Xterra X Entry 3504 3858

Pontiac Aztek Entry NA NA

Satum VUE Entry NA NA

Subaru Forester X Entry 3125 3125

Suzuki Grand Vitara X Entry 3375 3500

Suzuki Samurai X X Entry 2870 2032

Suzuki Sidekick X X Entry 3086 3682

Suzuki Vitara X Entry 2875 3375

[Suzuki X90 X X Entry 2734 2954

ISuzuki XL7 Entry NA NA

[Toyota Rav4 X X Entry 3550 3948

Privileged and Confidential

Property of Bridgestone/Firestone, Inc.

06/12/01
Page 11
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Table 1
Florida-Midsize SUVs, Single Vehicle Highway Crashes (Accident Years 1993-2000)

Single Vehicle Highway Crashes
for Florida-Registered Vehicles
(By Model Year)

[Mode 1994 1995 1996 1997 1998 1999 2000 Total
Blazer 20 26 12 12 14 7 7 98|
Cherokee 27 17 27 7 3 7 0 88
Explorer 86 57 181 105 70 29 6 534
Navajo 2 0 [ 0 0 0 0 2
4Runner 22 19 29 45 19 11 1 146
Pathfinder 17 24 12 11 4 5 0 73
Rodeo 18 20 10 H 10 4 1 74
Grand Cherokee 26 20 19 17 8 3 3 96
GMC Jimmy 8 13 16 7 5 2 1 52
|isuzu Trooper 9 0 1 1 1 1 Q 13|
Explorer/Navajo 88 57 181 105 70 29 6 536
All Other Midsize SUVS 169 170 137 154 89 54 16 789

Number of Registered Vehicles between 1993-2000 for Selected SUVs
(by Model Year) - Polk Data

| Florida 1994 1895 1996 1997 1998 1999 2000 Totaﬁ
Blazer 45,220 48,110 42,170 25,742 28,782 15,844 13,172 219,040
Cherokee 56,865 48,534 45,487 12,178 17,970 11,900 4,465 197,399
Explorer 118,931 79,099 148,734 96,313 80,292 44514 16,036 583,919
Navajo 3,022 - - - - - - 3,022
4Runner 27,803 36,826 25,558 37.401 26,427 17,300 6,970 178,285
Pathfinder 21,169 32,553 14,520 15,605 11,027 8,620 2,987 106,481
Rodeo 30,336 45,955 18,264 19,101 17,919 13,529 3,161 148,265
Grand Cherokee 68,092 64,534 63,585 51,673 35,546 23,276 14,954 321,660
GMC Jimmy 18,361 21,908 17,965 12,759 9,440 5,297 4,707 90,427
Isuzu Trooper 10,752 7,642 5,616 1,679 2,567 1,865 470 30,591

Number ofﬁegistered Vehicles between 1993-2000 for ExplorerlNavaios
and other Midsize SUVs (by Model Year) - Polk Data

Iﬁplorer/Navaio 121,953 79,099 148,734 96,313 80,292 44,514 16,036 686,941
All Other Midsize SUVs 320,022 359,719 256,924 250,972 203,631 137,520 70,966 1,599,754
Total 441,975 438,818 405,658 347,285 283,923 182,034 87,002 2,186,695

Crash Rates in Florida by Vehicle Type & Model Year

(#Crashes/#Registered)
rMT:del 1994 1995 1996 1997 1908 1999 2000 Totall
Blazer 0.04% 0.05% 0.03% 0.05% 0.05% 0.04% 0.05% 0.04%
Cherokee 0.05% 0.04% 0.06% 0.06% 0.02% 0.06% 0.00% 0.04%
Explorer 0.07% 0.07% 0.12% 0.11% 0.09% 0.07% 0.04% 0.09%
Navajo 0.07% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.07%
4Runner 0.08% 0.05% 0.11% 0.12% 0.07% 0.06% 0.01% 0.08%
Pathfinder 0.08% 0.07% 0.08% 0.07% 0.04% 0.06% 0.00% 0.07%
Rodeo 0.06% 0.04% 0.05% 0.06% 0.06% 0.03% 0.03% 0.05%
Grand Cherokee 0.04% 0.03% 0.03% 0.03% 0.02% 0.01% 0.02% 0.03%
GMC Jimmy 0.04% 0.06% 0.09% 0.05% 0.05% 0.04% 0.02% 0.06%
Isuzu Trooper 0.08% 0.00% 0.02% 0.06% 0.04% 0.05% 0.00% 0.04%
FxplorerlNavaio 0.07% 0.07% 0.12% 0.11% 0.09% 0.07% 0.04% 0.09%
* All Other Midsize SUVs 0.05% 0.05% 0.05% 0.06% 0.04% 0.04% 0.02% 0.05%
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Table 2
Florida - Midsize SUVs, Single Vehicle Highway, Tire Related Crashes

(Accident Years 1993 - 2000)

Single Vehicle Highway Tire Related Crashes
for Florida-Registered Vehicles
(By Model Year)
Model 1994 1995 1996 1997 1998 1999 2000 Total
Blazer 1 0 1 0 0 [ 1 3
Cherokee 2 0 ] 0 0 0 0 2
Explorer 1 2 20 16 5 1 0 85
Navajo 0 ] ] 0 0 ] ] 0
4Runner 4 1 4 1 0 0 0 10
Pathfinder 5 1 0 3 0 0 ] 9
Rodeo 2 ] ] 0 2 0 ] 4
Grand Cherokee 0 0 (o 3 0 1 0 4
GMC Jimmy o] 2 1 0 0 0 0 3
Isuzu Trooper 0 0 0 0 0 0 0 0
Explorer/Navajo 11 2 20 16 5 1 0 55
All Other Midsize SUVs 15 7 8 2 1 43
Number of Registered Vehicles between 1993-2000 for Selected SUVs
(by Model Year) - Polk Data
Florida 1994 1995 1996 1957 e 7999 2000 Total|
Blazer 45,220 48,110 42,170 25,742 28,782 15,844 13,172 219.040'
Cherokee 56,865 48,534 45,487 12,178 17,970 11,900 4,465 197,399
Explorer 118,931 79,009 148,734 96,313 80,292 44,514 16,036 583,919
Navajo 3,022 - - - - - - 3,022
4Runner 27,803 36,826 25,558 37.401 26,427 17,300 6,970 178,285
Pathfinder 21,169 32,553 14,520 15,605 11,027 8,620 2,987 106,481
Rodeo 30,336 45,955 18,264 19,101 17,919 13,529 3,161 148,265
Grand Cherokee 68,092 64,534 63,585 51,673 35,546 23,276 14,954  321,660]
GMC Jimmy 18,351 21,908 17,965 12,759 9,440 - 5,297 4,707 90,427
Isuzu Trooper 10,752 7,642 5616 1,679 2,567 1,865 470 30,591
Number of Registered Vehicles between 1993-2000 for Explorer/Navajos
and other Midsize SUVs (by Model Year) - Polk Data

Explorer/Navajo 121,953 79,009 148,734 96,313 80,292 44,514 16,036 586,941
All Other Midsize SUVs 320,022 359,719 256,924 250,972 203,631 137,620 70,966 1,599,754

Total 441,975 438,818 405,668 847,285 283,923 182,034 87,002 2,186,695

Tire Related Crash Rates in Florida by Vehicle Type & Model Year
(#Tire Related Crashes/#Registered)

[Model 1994 1995 1996 1997 T 1998 1999 2000 Total
Blazer 0.002% 0.000%  0.002% 0.000% 0.000%  0.000%  0.008%  0.001%
Cherokee 0.004% 0.000%  0.000% 0.000% 0.000%  0.000%  0.000%  0.001%
Explorer 0.009% 0.003%  0.013% 0.017% 0.006% . 0.002% . 0.000%  0.009%
Navajo 0.000% 0.000%  0.000% 0.000% 0.000%  0.000%  0.000%  0.000%
4Runner 0.014% 0.003%  0.016% 0.003% 0.000%  0.000%  0.000%  0.006%
Pathfinder 0.024% 0.003%  0.000% 0.019% 0.000%  0.000%  0.000%  0.008%
Rodeo 0.007% 0.000%  0.000% 0.000% 0.011%  0.000%  0.000%  0.003%
Grand Cherokee 0.000% 0.000%  0.000% 0.006% 0.000%  0.004%  0.000%  0.001%
GMC Jimmy 0.000% 0.009%  0.006% 0.000% 0.000%  0.000%  0.000%  0.003%
1suzu Trooper 0.000% 0.000%  0.000% 0.000% 0.000%  0.000%  0.000%  0.000%
Explorer/Navajo 0.009% 0.003%  0.013% 0.017% 0.006%  0.002%  0.000%  0.009%
All Other Midsize SUVs 0.005% 0.002%  0.003% 0.003% 0.001%  0.001%  0.001%  0.003%
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Table 3
Florida - Midsize SUVs, Single Vehicle Highway, Tire Related Rollovers
(Accident Years 1993 - 2000)

Single Vehicle Highway Tire Related Rollovers
for Florida-Registered Vehicles

(By Model Year)

[model 1994 1895 1996 1997 1998 1999 2000 Total
Blazer 1 0 0 0 0 0 0 1
Cherokee 0 0 0 0 0 0 0 0
Explorer 8 1 18 14 4 1 0 46
Navajo 0 0 0 0 0 0 0 0
4Runner 2 1 3 1 0 0 0 7
Pathfinder 3 0 0 2 (1] 0 0 5
Rodeo 2 0 0 0 2 0 0 4
Grand Cherokee ] 0 0 2 0 0 [ 2
GMC Jimmy 0 2 1 1] ] 0 0 3]
Isuzu Trooper 0 0 0 0 0 0 0 0

I-E.xplorerlNavajo 8 1 18 14 4 1 0 46
All Other Midsize SUVs 9 5 5 0 4] 27

Number of Registered Vehicles between 1993-2000 for Selected SUVs
(by Model Year) - Polk Data

Fiorida 1994 1995 1996 1997 1998 1999 2000 Total
Blazer ' 45,220 48,110 42,170 25,742 28,782 15,844 13,172 219,040
Cherokee 56,865 48,534 45,487 12,178 17,970 11,900 4,465 197,399
Expiorer 118,931 79,099 148,734 96,313 80,292 44,514 15,036 583,919
Navajo 3,022 - - - - - - 3,022
4Runner 27,803 36,826 25,558 37,401 26,427 17,300 6,970 178,285
Pathfinder 21,169 32,553 14,520 15,605 11,027 8,620 2,087 106,481
Rodeo 30,336 45,955 18,264 19,101 17,919 13,529 3,161 148,265
Grand Cherokee 68,092 64,534 63,585 51,673 35,546 23,276 14,954 321,660
GMC Jimmy 18,351 21,908 17,965 12,759 9,440 5,297 4,707 90,427
Isuzu Trooper 10,752 7,642 5,616 1,679 2,567 1,865 470 30,591

Number of Registered Vehicles between 1993-2000 for Explorer/Navajos
and other Midsize SUVs (by Model Year) - Polk Data

'ExplorerlNavaio 121,953 79.099 148,734 96,313 80,292 44,514 16,036 586,941
All other Midsize SUVs 320,022 359,719 256,924 250,972 203,631 137,520 70,966 1,599,754
Total 441,975 438,818 405,658 347,285 283,923 182,034 87,002 2,186,695

Tire Related Rollover Rates in Florida by Vehicﬁype & Model Year
{#Tire Related Rollovers/#Registered)

Modetl 1994 1995 1996 1997 1998 1999 2000 Total
Blazer 0.002%  0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000%
Cherokee 0.000%  0.000% 0.000% 0.000%  0.000% 0.000% 0.000% 0.000%
Explorer 0.007%  0.001% 0.012%  0.015%  0.005% 0.002% 0.000% 0.008%
Navajo 0.000%  0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000%
4Runner 0.007% 0.003% 0.012% 0.003% 0.000% 0.000% 0.000% 0.004%
Pathfinder 0.014%  0.000% 0.000% 0.013%  0.000% 0.000% 0.000% 0.005%
Rodeo 0.007% 0.000% 0.000% 0.000% 0.011% 0.000% 0.000% 0.003%
Grand Cherokee 0.000% 0.000% 0.000% 0.004%  0.000% 0.000% 0.000% 0.001%
GMC Jimmy 0.000% 0.008% 0.006% 0.000% 0.000% 0.000% 0.000% 0.003%
1suzu Trooper 0.000%  0.000% 0.000% 0.000%  0.000% 0.000% 0.000% 0.000%
FxplorerlNavaio 0.007% 0.001% 0.012% 0.015% 0.005% 0.002% 0.000% 0.008%
* All Other Midsize SUVs 0.003% 0.001% 0.002% 0.002% 0.001% 0.000% 0.000% 0.002%
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Table 4
Florida - Midsize SUVs, Single Vehicle Highway, Non-Tire Related Rollovers
(Accident Years 1993 - 2000)
Single Vehicle Highway Non-Tire Related Rollovers

for Florida-Registered Vehicles
(By Lllgdel Year)

Fﬁodel 1994 1995 1996 1997 1998 1999 2000 Total
Blazer 12 15 7 5 10 5 6 60|
Cherokee 12 7 14 5 1 3 0 42
Explorer 47 34 95 58 42 18 2 296
Navajo 1 L0 0 0 0 ] [¢] 1
4Runner 13 9 15 24 12 8 1 1
Pathfinder 8 14 5 4 2 3 0 36
Rodeo 8 14 6 6 3 4 Q 41
Grand Cherokee 13 10 10 9 5 1 2 50
GMC Jimmy 5 7 9 a4 4 1 1 31
Isuzu Trooper 6 0 1 0 1 0 0 8
IExplorermavajo a8 34 95 58 ) 18 2 297|
All other midsize SUVs 90 93 75 81 52 36 12 439

Number of ﬁegistered Vehicles between 1993-2000 for Selected SUVs
(by Model Year) - Polk Data

Florida 1994 1995 1996 1897 1998 1999 2000 Total
Blazer 45,220 48,110 42,170 25742 28,782 15,844 13,172 219,040
Cherokee 56,865 48,534 45,487 12,178 17,970 11,900 4,465 197,399
Explorer 118,931 79,099 148,734 96,313 80,292 44 514 16,036 583,919
Navajo 3,022 - - - - - - 3,022
4Runner 27,803 36,826 25,558 37,401 26,427 17,300 6,970 178,285
Pathfinder ) 21,169 32,553 14,520 15,605 11,027 8,620 2,987 106,481
Rodeo 30,336 45,955 18,264 19,101 17,919 13,529 3,161 148,265
Grand Cherokee 68,092 64,534 63,585 51,673 35,546 23,276 14,954 321,660
GMC Jimmy 18,351 21,908 17,965 12,759 9,440 5,297 4,707 90,427
Isuzu Trooper 10,752 7,642 5,616 1,679 2,567 1,865 470 30,591

Number of ﬁegistered Vehicles between 1993-2000 for Explorer/Navajos
and other Midsize SUVs (by Model Year) - Polk Data

-E.xplorerINavaio 121,953 79,099 148,734 96,313 80,292 44,514 16,036 586,941
All other Midsize SUVS 320,022 359719 256,924 250,972 203,631 137,520 70,966 1,599,754
Total 441,975 438818 405658 347,085 283,923 182,034 67,002 2,186,695
Non- Tire Related Rollover Rates in Florida by Vehicle Type & Model Year
(#Non-Tire Related Rollovers/#Registered)
Model 1994 1995 1996 1967 1998 1999 2000 Totall
Blazer 0.027%  0.031%  0.017% 0.019% 0.035% 0.032%  0.046% 0.027%
Cherokee 0.021%  0.014%  0.031% 0.041%  0.006%  0.025%  0.000% 0.021%
Explorer 0.040% 0.043%  0.064% 0.060% 0.052% 0.040%  0.012% 0.051%|
Navajo 0.033%  0.000%  0.000% 0.000% 0.000% 0.000% 0.000% 0.033%
4Runner 0.047%  0.024%  0.059% 0.064% 0.045%  0.046%  0.014% 0.001%
|Pathfinder 0.038%  0.043%  0.034%  0.026% 0.018%  0.035%  0.000% 0.034%
Rodeo 0.026%  0.030%  0.033% 0.031% 0.017%  0.030%  0.000% 0.028%
Grand Cherckee 0.019% 0.015%  0.016% 0.017% 0.014%  0.004%  0.013% 0.016%|
GMC Jimmy 0.027%  0.032%  0.050% 0.031% 0.042% 0.019%  0.021% 0.034%
Isuzu Trooper 0.056%  0.000%  0.018% 0.000% 0.039%  0.000%  0.000% 0.026%
EplorerlNavaio 0.039% 0.043%  0.064%  0.060%  0.052%  0.040% 0.012% 0.051%
X All other Midsize SUVs 0.028%  0.026%  0.029%  0.032% 0.026% 0.026% 0.017% 0.027%
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Table 5
Florida - Midsize SUVs, Single Vehicle Highway, Fatal Accidents (Acc. Yrs 1993-2000)

Single Vehicle Highway Fatal Accidents for Florida-Registered Vehicles
{By Model Year)

Model 1994 1995 1996 1997 1998 1999 2000 Total
Blazer 1 4 1 1 5 0 1 13
Cherokee 2 2 2 o 0 o] 0 6
Explorer 9 2 13 8 6 3 0 41
Navajo 0 (1} 0 0 0 0 0 0
4Runner 2 3 1 2 1 0 0 9
Pathfinder 1 1 1 0 0 0 ] 3
Rodeo 3 3 2 0 0 0 0 8
Grand Cherokee 0 1 2 0 4] 0 0 3
GMC Jimmy 3 1 0 1 1 1] 0 6
|isuzu Trooper 1 0 1 0 0 0 0 2
[Explorer/Navajo ) 2 13 g 3 0 a
All Other Midsize SUVs 13 17 11 8 7 1 59

Number of Registered Vehicles between 1993-2000 for Selected SUVs

(by Model Year) - Polk Data

Florida 1994 1995 1996 1997 1998 1899 2000 Total
[Blazer 45,220 48,110 42,170 25,742 28,782 15,844 13,172 219,040
Cherokee 56,865 48,534 45,487 12,178 17,970 11,900 4,465 197,399
Explorer 118,931 79,099 148,734 96,313 80,292 44514 16,036 583,919
Navajo 3,022 - - - - - - 3,022
4Runner 27,803 38,826 25,558 37,401 26,427 17,300 6,970 178,285
Pathfinder 21,169 32,553 14,520 15,605 11,027 8,620 2,987 106,481
Rodeo 30,336 45,955 18,264 19,101 17,919 13,529 3,161 148,265
Grand Cherokee 68,092 64,534 63,585 51,673 35,546 23,276 14,954 321,660
GMC Jimmy 18,351 21,908 17,965 12,759 9,440 5,297 4,707 90,427
Isuzu Trooper 10,752 7,642 5,616 1,679 2,567 1,865 470 30,591

Number of Registered Vehicles between 1993-2000 for Explorer/Navajos

and other Midsize SUVs (by Model Year) - Polk Data
ExplorerINavaio 121,953 79,099 148,734 96,313 80,292 44,514 16,036 586,941
All Other Midsize SUVs 320,022 359,719 256,924 250,972 203,631 137,520 70,966 1,599,754
Total 441,975 438,818 405,658 347,285 283,923 182,034 87,002 2,186,695
Fatal Accident Rates in Florida by Vehicle Type and Model Year
(#Fatalities/#Registered)

Model 1994 1995 1996 1997 ~ 1998 1999 2000 Totali
Blazer 0.002% 0.008% 0.002% 0.004% 0.017% 0.000% 0.008% 0.006%
Cherokee 0.004% 0.004% 0.004% 0.000% 0.000% 0.000% 0.000% 0.003%|
Explorer 0.008% 0.003% 0.009% 0.008% 0.007%  0.007% 0.000% 0.007%
Navajo 0.000% 0.000% 0.000% 0.000% 0.000%  0.000% 0.000% 0.000%
4Runner 0.007% 0.008% 0.004% 0.005% 0.004% 0.000% 0.000% 0.005%
Pathfinder 0.005% 0.003% 0.007% 0.000% 0.000% 0.000% 0.000% 0.003%|
Rodeo 0.010% 0.007% 0.011% 0.000% 0.000% 0.000% 0.000% 0.005%
Grand Cherokee 0.000% 0.002% 0.003% 0.000% 0.000% 0.000% 0.000% 0.001%|
GMC Jimmy . 0.016% 0.005% 0.000% 0.008% 0.011% 0.000% 0.000% 0.007%
Isuzu Trooper 0.009% 0.000% 0.018% 0.000% 0.000% 0.000% 0.000% 0.007%
IExplorer/Navajo 0.007% 0.003% 0.009% 0.008% 0.007% 0.007% 0.000% 0.007%
* All Other Midsize SUVs 0.004% 0.005% 0.004% 0.003% 0.003% 0.001% 0.001% 0.004%)
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Table 6
Florida - Midsize SUVs, Single Vehicle Highway, Tire Related Fatal Accidents
{Accident Years 1993 - 2000)

Single Vehicle Highway Tire Related Fatal Accidents
for Florida-Registered Vehicles
{By Model Year)
Model 1994 1995 1996 1997 1998 1999 2000 Total|
Blazer 0 ] 0 0 0 0 0 0
Cherokee 0 0 0 0 o 0 0 0
Explorer 2 0 5 3 3 0 0 13|
Navajo 0 0 0 0 0 0 ] 0
4Runner 0 0 0 0 0 0 o] 0
Pathfinder 0 0 0 0 0 0 0 0
Rodeo 1 0 0 0 ] 0 0 1
Grand Cherokee 0 0 o] 0 0 0 0 0]
GMC Jimmy 0 1 0 0 0 0 0 1
Isuzu Trooper 0 0 0 0 0 0 0 0|
Explorer/Navajo [} 5 3 3 0 0 13
I-A'II Other Midsize SUVs 2 0 0 0 3
Number of Registered Vehicles between 1993-2000 for Selected SUVs
(by Model Year) - Polk Data

Florida 1092 1995 1996 1997 1998 1999 2000 Total

Blazer 45220 48,110 42,170 25,742 28,782 15844 13,172 219,040
Cherokee 56,865 48534 45487 12,178 17,970 11,900 4,465 197,399
Explorer 118,931 79099 148,734 96,313 80,292 44514 16,036 583,919
Navajo 3,022 - - - - - - 3,022
4Runner 27,803 36,826 25558 37,401 26,427 17,300 6,970 178,285|
Pathfinder 21,169 32553 14,520 15605 11,027 8,620 2,987 106,481
Rodeo 30,336 45955 18,264 19,101 17,919 13,529 3,161 148,265
Grand Cherokee 68,092 64534 63585 51,673 35546 23276 14,954 321,660
GMC Jimmy 18,351 21,808 17,965 12,759 9,440 5297 4,707 90,427|
Isuzu Trooper 10,752 7,642 5,616 1,679 2,567 1,865 470 30,591

Number of Registered Vehicles between 1993-2000 for Explorer/Navajos
and other Midsize SUVs (by Model Year) - Polk Data
I-E'xpIt:orerINaw:ljc:t 121,953 79,099 148,734 96,313 80,292 44,514 16,036 586,941
All other Midsize SUVs | 320,022 359,719 256,924 250,972 203,631 137,520 70,966 1,599,754
Total 441,075 438,818 405,058 347,085 283,023 182,004 B7.002 2,196,695
Tire Related Fatal Accident Rates in Florida by Vehicle Type & Model Year
(#Tire Related Fatalities/#Registered)

Model 1994 1995 1996 1997 1988 1999 2000 Total
Blazer 0.000%  0.000% 0.000% 0.000% 0.000% 0.000%  0.000% 0.000%|
Cherokee 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000%
Explorer 0.002% 0.000% 0.003% 0.003% 0.004% 0.000%  0.000% 0.002%
Navajo 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000%
4Runner 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000%
|Pathfinder 0.000% 0.000% 0.000% 0.000% 0.000% 0.000%  0.000% 0.000%
Rodeo 0.003%  0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.001%
Grand Cherokes 0.000% 0.000% 0.000% 0.000% 0.000% 0.000%  0.000% 0.000%
GMC Jimmy 0.000%  0.005%  0.000% 0.000% 0.000% 0.000%  0.000% 0.001%
Isuzu Trooper 0.000%  0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000%
FxplorerINavajo 0.002%  0.000% 0.003% 0.008% 0.004% 0.000%  0.000% 0.002%
All Other Midsize SUVs |  0.000%  0.001%  0.000% 0.000% 0.000% 0.000%  0.000% 0.000%
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Table 7
Polk Registration in Florida by Model Year (Vehicle Years)

Registration by Model Year

Florida 1994 1995 1996 1997 1998 1999 2000
Blazer 45,220 48,110 42,170 25,742 28,782 15,844 13,172
Cherokee 56,865 48,534 45,487 12,178 17,970 11,900 4,465
Explorer 118,934 79,099 148,734 96,313 80,292 44514 16,036
Navajo 3,022 0 0 0 0 0 -
4Runner 27,803 36,826 25,558 37,401 26,427 17,300 6,970
Pathfinder 21,169 32,553 14,520 15,605 11,027 8,620 2,987
Rodeo 30,336 45,955 18,264 19,101 17,919 13,529 3,161
Grand Cherokee 68,092 64,534 63,585 51,673 35,546 23,276 14,954
GMC Jimmy 18,351 21,908 17.965 12,759 9,440 5,297 4,707
Isuzu Trooper 10,752 7,642 5,616 1,679 2,567 1,865 470
Total 400,541 385,161 381,899 272451 229,970 142,145 66,022
[AlT Midsize SUVs [ 437975 438,818 405,658 347,085 283,923 182,034 87,002
Explorer/Navajo 121,953 79,099 148,734 96,313 80,292 44514 16,036
All Other Midsize SUVs 320,022 359,719 256,924 250,972 203,631 137520 70,966
Total 441,975 438,818 405,658 347,085 283,923 182,034 87.002
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586,941
1,599,754

2,186,695
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Trom: CVHITE --DRBNGO] Date and time 06726709 10:26:2¢
To: NXSTORNAN--DRANOOL R. F. Storment

FROM: Charles White

Subjece: UN&Lh Deaign Revisions

Ic v{ll be very hard te Live vitheut sny 2-Door for 6 monchs. 1s cheags any
plan that rn us thare albsit vith extrasrdinary efforts from certain

activicias
In other vords, vhet would it cake to maks jeb =] for Che 2-deer ac 1991 1/2

as currantly plsaned?

A time line with che ksy evencs is vhat iz nesded to shev this I think. Cover
cach changs saparately ss everyone can ses the svents and timing involvsd
clearly. Cover 2-decr and 4-docr sspacsbely.

1 suppert ths plan as lais eut, but I veuld like to kmow if thers I3 8 vy Co
gat 2-door for 91 1/2 Job sl (or pethaps only a ¢0 day delay).

Be surs and hava the prior macterisl (cest results. ste) availabls for cthe
upconing mcg with DSR and I -- need asap. I'um gone 7/3 - 7/5 inclusive.
w+* Forverding note frem RSTORNAN..DRENOO1 06/26/89 08:56 wa

To: CURITE - -DRBNOOL

FRoM: Rogar F. Scornant
Subject: UN4é Desipgn Revisions

Aztached 1s *Stravaan® currencly be revisved vith the mulci.discipline
group vorking on W46 revisiens. 1 believe exscution of this plan would
sssure good perforuance in CU test snd alac allov an "on tise® launch

of UNié (albeit somevhat restrictsd on medels snd tires). Ve have much

to do befors we can confirm this plan but 1 believe this Lis tha directien

ve ara eurrently heeding.

JEE will not be svailable for at lesst tweo vesks 30 we will have mesting vith
u, Replegle and RRS ASAP.
gagds,
Roger F. Scornanc
sey Forvarding wote from RSTORRAN--DRBNOOY 06/23/89 11:2) wee
DRBNOOL

To: RCAMPBEL--DRENOD1 RSINPSO]--
PASHAURN - - DRENOOL HUOROSZ --DRENOOL
DHOUSTOL - - DREN0O)

FROM: Rogsr F. Stornamt
Subjece: UNs6 Design Revisions

Based on fesdback to date, from the varicus areas affscted by the propossd
changas, 1T am proposing the folloving *sctrawman®. I belfave this preposal
vill assure good parfoerwance in the CU Test and minimize any adverse
Public Relationn risk.

Job wl: _Release & Dr. Only, vith base F225 AS Tires. Include the folloving
dasign modifications:
..Migher frent spring Tetes (FESX local upgrade req'd).
..lover front and tesr 1/2° through frame/jounce bumper revizions.
1"%;‘::‘1“; should not be an imsua vith tire usage rescricted te
y).

1991 Jobsl: .Add P233 AT/P245 AS Tires to the 4édr. snd release the 2 Dr.
with P25 AS cires coincident vith incorporation of the
following revisions: .

EXPT 0570
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..lover Front Rell Cancer
. ,.Revise WMheel houss to accomodacs 1/2° lover vich largs cires

1991 1/2 Job ®1: .Add P23S AT/P245 AS Tirss to the 2 Dr. coincident with
incorpozacion of the following desipn changen:

..Uiden Track (axles)
..Revise FESK co accomodate wida track with large tires.

I'd like thoughts on Chis al. Vs will nesd to ravisit after AMG
test Tesults are available (7/2“?’“

Ragards,
Roger F. Starnsut

ce: RSINPSVa--DRANOOL JENGLEHA--DRBNOGY J. B. Englehare
DREPLOGL - - DRBNOO} DDUKATZ --DRNOOL
RS1KP501- - DRANDOL CUHITE --DRINOQL Charles White
DREPLOGL - -DRBNOOL DOUKATZ - -DRBINOL
EXPT o571
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STATEMENT OF DR. DENNIS A. GUENTHER

I have been asked by counsel for Bridgestone/Firestone to carry out an investigation of
the directional control of the Ford Explorer following a tire tread separation. That investigation
includes accident reconstruction, review of police accident reports, vehicle measurement, and
dynamic testing. I am presenting today the preliminary results of my dynamic testing; that
testing is ongoing. My resume is attached to this statement as Exhibit 1.

The hypothesis addressed in my testing is that the Explorer has a control problem leading
to rollover crashes following tread separation. I chose to explore the linear range of vehicle
operation as a preliminary investigation because of the complexities and non-linearity of
vehicles.

A description of the dynamic testing I have conducted is set forth below.

Test Site

The tests were carried out at the Transportation Research Center, Inc. (TRC) test facility
near East Liberty, Ohio. The facility is used on a contract basis by automobile manufacturers,
component suppliers, and state and national regulatory authorities to conduct automotive safety
testing.

Study Objectives

The purpose of the testing program, which is ongoing, is to examine the margin of
control in the Explorer as designed and, comparatively, in peer SUVs in the circumstance
following rear tire tread separation. As noted above, I have conducted my study to this point in
the linear range. In the linear range a principal parameter of control is the understeer/oversteer
gradient (other parameters such as steering response time and gain, and steering frequency
response are also being examined as they may relate to loss of control in the event of tire tread

separation).
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Test Vehicles

The vehicles evaluated are the following:

1996 Ford Explorer 4dr 4x2
1996 Chevy Blazer 4dr 4x2
2001 Jeep Cherokee 4dr 4x2
2000 Ford Explorer 4dr 4x2

Each vehicle was tested with its original equipment (OE) tires. The 1996 Explorer was tested
with both OE Firestone tires and OE Goodyear tires recommended by Ford.
Vehicle Inst i 1M l
The data acquired for purposes of this analysis was the following:
Vehicle Input
Steering Wheel Angle
Vehicle Speed
Vehicle Response
Lateral Acceleration
Yaw Rate
Body Roll Angle
The instrumentation and sensors used to acquire this data is identified in Exhibit 2.
Test Maneuvers
The tests conducted are universally recognized standard tests used by automobile
manufacturers, including Ford, and other researchers in vehicle dynamics for establishing
the values investigated. The tests are as follows:
. Step Steer
The vehicle is driven on the test pad area in a straight line at a constant
speed. The driver then rapidly turns the steering wheel until it hits a mechanical

2

LAMPE_J-00187



stop. Steering wheel stops are set to attain a desired lateral acceleration at the test
speeds. This steer angle is held until steady-state response is established.

Tests were run in both directions (right turn/left turn) and at two speeds
(60 mph and 40 mph). The test was run both with four good tires and with the left
rear tire detreaded by cutting between the steel belts; test runs with the detreaded
tire were done only at the slower 40 mph speed. Test runs were done at both light

load (curb plus driver and instrumentation) and heavy load (gross vehicle weight

rating).

The test is used to measure vehicle response times as related to lateral
acceleration and yaw velocity response, and to measure the gain of these

responses in relation to steering wheel input (output divided by input).

Constant Radius Circle

The vehicle is driven around a 200 foot constant radius circle with
increasing speed. The driver adjusts the steering angle (by turning the steering
wheel) as necessary to keep the vehicle on the path of the circle.

Test runs were done in both directions, clockwise and counter-clockwise,
with four good tires and with the left rear tire detreaded. Test runs were done at
light load (curb plus driver and instrumentation) and heavy load (gross vehicle

weight rating).

The test is used to measure understeer and oversteer (degrees of road

wheel steer per Gs of lateral acceleration).
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. Frequency Response
Sinusoidal sweep steering tests are frequently used to determine the linear
response of vehicles. The vehicle in these tests were driven on a long
straightaway with the driver steering with slowly increasing frequency up to
approximately 3 to 4 hz followed by decreasing frequency. The test was run at a
nominal speed of 66 mph.
The test measures lateral acceleration gain, yaw velocity gain, and phase

angles at the frequencies tested (up to 3 to 4 hz).

Results of Directional C | Test

The results of the constant radius circle tests are set forth in data sheets and charts
attached hereto as Exhibit 3. Data reduction continues with respect to the step steer and
frequency response tests.

In summary, the findings in the tests are as follows:

Constant Radius Circle — This standard method of measuring understeer/oversteer
gradient establishes that the Explorer, with four good tires, has a relatively small amount
of understeer compared to other SUVs — less than half the amount found in the Blazer
and the Cherokee. In fact, the Cherokee has about the same understeer with a detreaded
tire as the Explorer with four good tires.

The test results show that, unlike the other SUVs tested, the Explorer loses its
small margin of understeer when it experiences a tread séparation and becomes an
oversteer vehicle.

This is true whether the Explorer is operated on Goodyear OE tires recommended

by Ford or on Firestone OE tires.
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The Explorer’s oversteer characteristic is worse in the loaded condition. The only
circumstance in which it does not become oversteer with a detreaded tire is when it is
lightly loaded (curb plus driver and instrumentation) and the detreaded tire is on the
inside rear position (left rear in a counter-clockwise turn); in test runs in that
conﬁgurétion the Explorer is almost neutral steer with respect to the understeer/oversteer
gradient.

An oversteer vehicle is not safe at highway speeds in the hands of an average
driver. Sometimes a driver may achieve directional control, sometimes a driver may not,
particularly where the driver has to deal with the unfamiliar and unpredictable oversteer
handling. The oversteer control problem is increased by virtue of the fact that the
Explorer driver is used to a vehicle which is understeer and the vehicle has changed to

oversteer without the driver’s awareness.

CONCLUSION

The Explorer is an oversteer vehicle in most circumstances after it experiences tread
separation. Oversteer can make a vehicle directionally unstable and subject to loss of control in
the hands of most drivers. This is a vehicle problem, not a tire problem. The vehicle performs
the same following tread separation on the Goodyear tire as it does the Firestone tire. This must
be regarded as a highway safety defect within the meaning of the National Highway Traffic and

Motor Vehicle Safety Act.
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Linear Range Understeer Gradients
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Chart #17
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Linear Range Understeer Gradients
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Chart #18
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BRIDGESTONE/FIRESTONE, INC.

50 Century Boulevard
Nashville, TN 37214
Phone: 615-872-1486
Fax: 615-872-1490

MEMORANDUM
June 19, 2001

As part of its presentation to both the Commerce, Trade and Consumer Protection and Oversight
and Investigations Subcommittees of the House Committee on Energy and Commerce,
Bridgestone/Firestone, Inc. would like to submit the enclosed evidence relating to accidents
involving the Ford Explorer in Venezuela. This evidence supports our position that the Ford
Explorer is not a stable vehicle, regardless of which tires are mounted on the vehicle.

Here is a brief explanation of each category of evidence we are submitting:

1. A VHS videocassette tape (approximately 8 minute running time). The cassette shows
how Ford responded to certain Explorer Rollover Accidents: in approximately April
2000, Ford of Venezuela sent letters to some Ford Explorer owners in Venezuela. The
letters invited them to come to Ford dealerships for a suspension upgrade—at a cost to
each owner of approximately $400-500 for the full upgrade. The tape shows before and
after images of the underside of a Ford Explorer sent to a Ford dealership for the upgrade.
The upgrade package included the addition of new front and rear shock absorbers, a
heavy reinforcing steel bar and the substitution of Goodyear Wrangler tires. The audio
portion is in Spanish; a translation is forthcoming.

2. 43 Venezuelan Judicial Inspections. The judicial inspections are records of evidence
notarized and validated by a judge. Under Venezuelan legal rules, physical evidence,
such as damaged vehicles can be admitted in court only if a Venezuelan judge,
accompanied by an expert such as a mechanic as well as a photographer, has personally
viewed the damaged vehicle to confirm its condition. At the request of
Bridgestone/Firestone Venezolana, Venezuelan judges visited the wreckage of 43 Ford
Explorers that have been involved in rollover accidents since May 1, 2000, in order to
verify the condition of the vehicle and the brand and condition of the tires fitted on those
vehicles. The inspections show that Ford Explorers are continuing to rollover in
Venezuela (at an alarming rate), regardless of the changeover from Firestone to Goodyear
tires. In order to facilitate review of this voluminous evidence, enclosed is a chart and a
spreadsheet listing the key aspects of each judicial inspection.
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3. A letter dated September 20, 2000, from Bridgestone/Firestone, Inc. senior counsel John
Harrington to Ford attorney Richard Goetz (then present at Ford of Venezuela) requesting
rollover crash and claims statistics for the Ford Explorer as well as information on the
suspension changes to the vehicle. Bridgestone/Firestone never received a response to
this request. '

We urge you to review this material carefully. We believe that this material constitutes
incontrovertible evidence of Ford Explorer’s instability, regardless of the tires fitted on it,
and that Venezuelans are continuing to suffer the consequences for that instability. Thank

you for your time.

LAMPE_J-00204



Joeul
(18) 914 04/562d
peay) pue pajeyu; san} noj jiy| S1Y 1316ueipp 1e8KPO0D |  seAsiOy 0002/2214 4 X96-0€9 17X Jau0idx3 pro4|  0002-20¥C €l
o
(Ire) 1Y s2/5€2 11 8661
speays pue pajeyul saim inoj |iv| S1Y Jojbueip 5edkpoos |  sanojjoy 000zZ/0L/L1 3¢e-ava Xy Jasoidx3 pio4 6EVE r4}
‘el pesy; e g 000Z/91/01 9661 1L
(1e) g1y s2/5¢211
‘pajeyap a1 yuoy sebBusssed| S1y JoiBueim Jeshpoon | eaojioy 0002/91/014 d0S-avi Xy 171X J810|dx3 piog 0LL1 L
"Joejul ase 000z/82/6 8664 £6£€
(1v) 91y 02/652d
speaJ} ||e "pajeysp aJe sauy sy 1| S1Y 18ibueip seekpoon | seaojioy 0002/82/6 HLL-SVS ¥Xp 171X 1810(dx3 piod Z6E€ o1
“Joeu 0002/£2/6 1661 ¥8€€
(Iv) sy sL/5e24
peaJ) pue pajeyu) sai1 oy fiy| SLy s9jBueip 1eakpooy | leaojjoy 0002/52/6 OLy-OvO v Jeiojdx3 pro4 z8¢e¢ 6
‘1o el
(v) G1Y G2/5€211 L6864
pees pue pejeyul sean Jnoj Iiy| S1y Jejbueim Jeakpoos |  senojioy 0002/1/6 VZE-HVY Xy 171X Jes01dx3 paod govl 8
prr 0002
(hv) s4d sL/sezln
peas pue pajeyu sauy Incj jiy| S1y ssibueip Jesdpoos | seaojoy 0002/5/6 V88-HED Zxy 171X Jeiodx3 pio4 L15€ )
‘Jje uo Joel PESI} INg
(Iv) 91Y 04/552d 000z
‘pajeyop pue painjound Jear-1oaua] S1Y J916ueipy Jeshpoos | senolioy 0002/1€/8 diI-IVA 17X Jes0idx3 piog L6bL 9
‘Joeul pees 866L| 10-g9¥T
(v) oM 02/552d hooz/oz/e
uum ses) Ie 1By seu) Juoid| S1y Jaibueip Jesdpoos |  senojoy 000Z/¥Z/8 9.€-1V9 yxp 17X Jei0/dx3 piod| 000Z-LvET S
‘lie uo Joep
(v) 51 52/58217
peal) Inq ‘pajeyop Juolj apis Jaaud| S1Y Jajbueip Jeadpoo | Janojjoy 0002/24/8 322-NVO Xy Ja10/dx3 pio4 0.€€ ¥
(30.u pean) jey aseds A9 ing “oeUl
(1v) s1d su/ee281
peaJ) puE pajeyul saai Inoj [iv| S1Y Jejbueipy seskpoosy | anojoy 000Z/6/8 498-7va Jaso/dx3 pio4 £yl £
"Jle uo JoRjUl pess) Ing
(V) 919 04/552d S+
‘pejeyep a1 Juoy-1oaud| Sy Jejbueipm 180Apoo) | Janojoy 0002/L/8 Hiy-avo 2x¥ 171X J010/dx3 piod|  000Z/¥S z
‘lie uo Joejul
(11w) S1Y S2/6€211
peas Inq pajeyep Juoy-iebuassed]| S seanuUO) [BIUBURUOD | JBAs)joY 000Z/21L19 49¢-1V9 px{ 17X 121010%3 p1o4 10€¢ 3
juepjoay joedsu) oeld #oedsu)
SOJON pojunop saiil jo adA L jo sjeq asued| BJIIYOA jeldipne AgN_|

SNOLLOIJSNI TVIDIANT - VIANZANIA - SINIAIDIV J3A0TTON JFHO1dX3 Qo4

LAMPE_J-00205



‘[¥oeq ey ui] pajunowun Jeas

Bmcwmwan_. "JOBIUI PESJ} ‘JBY Jes) JeAU] e 0002
“Joejul SpEe.) pUe pajejjul sam Juol4] S1y Jeibueipm seehpoos JBA0||0Y 1002/6/€ STLdVA Jeloldx3g pio4 1002/0T T4
"JoejUl Speai}
S| J9AUQ el pealy Ing pajejap 8661
d
Jees pue Buissiw e oy sobusssed (i1e) anpues dojung Jenojioy 1002/8/€ 180-0vd 17X Ja101dx3 pio4 1002/SE ve
Jle uo jaejul peal) g eduy
19)6uBIAN JeaAPOO
‘payeyep aun yuoy sobuassed Sid M pooS pue JaAo|joy 1002/8/€ o18-gav 17X 1e10idx3 pio4 L002/vE €C
*a41) YUnoj ay} uo pajesedas 1661
(ire) s1y s2/5¢€211
S| peell "JOEUI peulewsl sail eaayl| SiY J19j6ueizg Jeakpooo JoA0jj0Y 1002/02/12 92L-0vr Jaso|dx3 pio4 1002Z-81 [4A
Iie uo JoBY PN INQ
(ire) 91M 04/552d
yoedw) Aq pajeysp saujj Juolj oml| S1¥ 18|6ueip 1eadpoog JOAO|I0Y L00¢/eric aer-ovo pxp 17X 1910|dx3 pio4 108¢ \Z
pral: 1] 6661
(I1e) 91 G2/59211
peaJ) pue pajeyul saay inoj I yenpuess) dojung JOAQHOYH L002/L/2 g6¢-Zva px¥ 17X 1910)dx3 piod 0002/€S 0C
101U 0002
(11e) 91 02/652d
peasn pue pajejui se inoj |ly| S1Y Jejbueipy 1eakpoog Janojjoy 1002/S/e JSt-HVr px¢ 171X Jasojdx3 pio4 S¥8-L0 6L
jral=i | 0002
(I1e) G1Y S2/5E210
peay) pue pajeyul sail anoj |Iy| SL1V Jejbueip Jeakpoon J9A0]10Y L002/S/C MGe-1gv 2 171X 19101dx3 piod $¥8-10 8l
10BUL 8661
(lie)
peaJ} pue pajejyu| sail snoj VIS 1Y 05/S6Cd UoUpooD 49|  1anojjoy 1002/22/L WP6-XVMA ZX¥ 171X 1e10)dx3 pio4 82LL A
oeju Jeadde speay jiv 8661
: (1e) 61 ¥ sL6e21
*pajeyul Sauy) Jeal pajelep sa.n Juoay| S1 J9iBueip Jeakpoon J9A0jI0Y 1002/0L/1 NZO-XMWH Jaio0|dx3 pio4 c€6¥E 91
Joeul 1002
(e) gL G2/5e21
Jeedde speais] )ey o4 Juoiy sebusssed| S1y Joifueipn sealpoosy 1810||0Y 000Z/¥/T) SUON Z.D 1e101dx3 pio4 £Z¢ Gl
1661
(re) 91y oL/552d
eyl Jeadde speay) ey saan liy| S1Y J9|Bueipy seakpood J9A0|10Y 0002/9/11 iee-avil Vx¢ 17X 1210idx3 p1odf  0002-201 14}
Juapooy 19edsul ejeid #oedsuy|
$8)ON PSJUNON el Jo edA L jo erea osued( QJ91IYyeA feRipnge AN |

LAMPE_J-00206



{|e uo Joejuy seadde

(ire)
speal} Ing ‘pajeyap a1 Juoly JaAuQ| S1Y JojfueIm Jeakpood | Jeaojioy 1002/82/S A82Z-18Y 171X 10401dx3 paog 80101 9c
1o e Jeadde 8661
(e) o1y 02/652d
speay) pue pajejul s} Jnoy jiv| SL1Y Ja1Buem 1eakpoos | senojoy 1002/22/5 Hig9-Ova 171X 1e101dx3 p1og 1zve GE
0002
(i) 1Y sL/5e2L
Joequl Jeadde speal) | S1Y JojbueIp 183KPO0D | JaAoliON Lo0z/S2/v A62-089 2xp Je10(dx3 p1o S9.€ ve
e
(ie) g1y s2/5€Z11
speaJ} pue pajeyul seuly o} |Iy| S1Y Je|bueip teakpoon | Janojjoy LoozIve 285-vaa Zxp Jea0jdx3 piog 29.¢ €€
\le uo e 6661
- (e} s1d oL/se2i
speau) :pejeyap si AUo e} yuoy JeauQ| S1y Jeibueip Jeshpoos | seaojioy Looz/Eeiy gzs-rvs Zxp 1os01dx3 plod|  10-69S ra
pejunop seiry appoy jaedsu) ejeld foedsuy) .
SOJON Jo adA 1 30 e1eq asuoo] CIRITTEY leppne IGN
je uo e sueadde 1661
(11e) Gy 02/5€211
peay) 1nq ‘pajelyop soiy om1| S1Y J9jbuesp seadpoog | seaojioy 1002/ ZZL-NVYD Zxy Jesojdx3 pio4]  10-895 1€
“0BJUI SpEa.) ‘pajejul saul Jeal yyog
“Joejul Spee) yioq ‘1elj uoy Jebusssed|  (IIE) G1Y S2/GEZ11
S1Y lefueIp) Jeakpoon)
‘pRjUNOWUN PUE Jey 8if JuOY JeALQ Janojjoy 1002/5/e WE-NYA Jeiodx3 p1od]  LO-LPVE o¢
Pl 8661
(e} 91Y 04/562d
SpEoJ) pue pajepur saa anoj IIy| S1Y Jeibuesp Jeakpoog | saaojioy L00Z/92/€ NiZ-dvd ¥xy 171X Jesoidx3 piod|  10-99¥2 6¢
“JOBIUI Speey) pue pajejjul
sau 1abuassed "1oe)uUl pEal) INg pajeysp 8661
(1e) 91¥ 02/552d
Juod) seAup ‘pabewep Apeq ey Jeas seaug| S1y sejbueip Jesdpoon | JsAojioY 1002/92/€ 0£8-4va yxp 17X Josojdx3 piod|  LO-v9vVE 114
Rl
(ire) 91y 02/562d
Speed) pue pajeyul sen noj Iiy| S1y Jo(bueip 1eakpoos) | seaolioy L00Z/¥Z/E ner-wva yxp 17X s010/dx3 p1od|  LO-E9VE 22
kUl speas) pue (pues ojul 8661
(ire) g1y sz/eeeLn
passaidap auo) pajeyju; sauj} inoj jiy| Sy Jajbueip 1eakpoos) | 1enojjoy 1002722/ H9.-LVD ¢ 17X Jesoidx3 piod 0951 9z

LAMPE_J-00207



e
(ne) 91y 04/552d
Jeadde speai] -jey siJeas tobuassed| S1Y Joibueip 1eakpood) J9A0||10Y 1002/E1/9 BUON X 1010idx3 p10 8261 (%74
ey s 6661
(ire)
aup juoy JaauQ el seadde spealf|gLy 62 G¥Z 11 AY dojung|  ssnojjoy 1002/€4/9 dis-avl pxp 11X s2101dx3 pio4 1261 A4
"Joejul Jeadde speay ‘pajeyui 6661
Sy §2/5¢e211
sauy} seay ‘Buissiw saug Juoy omi| S1Y Je|bueIp 88kpooD | saaojoy L00Z/L L/9 g00-0Ov4 Jaloldx3 piod| 0041002 54
JOBJU| pESI) PUE PajEjUl Jess JOALQ
108U JBadde speas) ‘pejepep Jeal 3@ juoly (ve) 11 1002
S1Y 05°04X1€ LV dojung
lebugssey "paionsap o} Juoy JAALQ 13A0}10 1002/ 19 re6-2va Jasoidx3 piod| €00} L00Z or
1661
(1e) s1d sL/6e211
‘JoejY) spea) jje ‘pajeyop saif Jucy yog| S1 seibuesm seakpood | senoioy 100Z/8/9 a6¥-3vd X 11X se10/dx3 piod 19 6€
el 8661
(Ie) 1y sa/se2Ln
si a1 Juoy JaAuQ 0Bl Jeadde speall| S1Y 19j6ueIp Jeakpoog | aAoloy 1002/%/9 O¥8-wvL Jaso|dx3 piod 612 8¢
"JOEJUY SpES.) ‘pojelUl S3I) OM)
Jayio “pabiewep A|peq a1y Jeal JaALp (ire) 91y 01/652
S1y 18|BurIpp JEBAPOOD)
‘paysjjowap wy g a1y juoy) 1ebusssed JOA0JI0Y 1002/0¢/S 188-dv1 $xp 11X Josodx3 psod|  109S-1002 A%

LAMPE_J-00208



September 20, 2000
BRIDGESTONE/FIRESTONE, INC.

LAW DEPARTMENT
John Harrington 50 Century Boulevard
Senior Counsel - Corporate & Intemational Nashville. TN 37214
- Phone: 615-872-1486
Fax: 615-872-1490

Via Federal Express and Facsimile (313) 332-4986 and (58) 41 407736

Richard Goetz, Esq.

Assistant General Counsel/International
Ford Motor Company

Dearborn, Michigan

48121-1899

Dear Richard:

[ am glad that we were able to speak yesterday afternoon with regard to the
information requests relating to Venezuela set out in Mr. Mazzorin’s letter of September
14, 2000 to Mr. Kaizaki. As [ briefly outlined to you during our telephone conversation,
Bridgestone/Firestone Venezolana, C.A. (“BFVZ”) is ready, willing and able to make a
full and rapid disclosure of all claims and adjustment data for tires it has produced and
which were utilized on your Ford Explorer sport utility vehicle in Venezuela, in exchange
for full claims and adjustment data regarding Explorers produced in Venezuela and ata
minimum the following additional information from 1991 to date regarding such
Explorers:

e All documents relating to changes made to the Ford Explorer suspension (including
but not limited to shock absorbers, anti-sway bars and reinforcing plates); and

¢ Any Ford Explorer claim data showing any problems (accidents, rollovers, tread
separations) with other manufacturers’ tires.

[ wish to emphasize the principle of reciprocity in this proposed exchange. As
you know, Bridgestone/Firestone, Inc. (“BFS™) has transmitted large amounts of
adjustment data to Ford in the United States. Furthermore, BFVZ has transmitted
additional information to Ford of Venezuela. To the best of my knowledge, neither Ford
Motor Company nor Ford of Venezuela have ever made reciprocal disclosures of data or
documents to BFS or to BFVZ. Given this fact, and the evidence we see that the Ford
Explorer vehicle is at least partly responsible for many of the rollover accidents which
continue to occur in Venezuela (including accidents involving tires produced by other
manufacturers), I believe that we are entitled to a full, reciprocal disclosure of Ford
Explorer adjustment and claims data as well as the other information listed above.

A
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With regard to plant visits. I believe that such visits should be conducted by a
neutral third party and that under the policy of reciprocity such party should make an
inspection of equal duration at each of BFVZ's and Ford of Venezuela’s plants.

I reiterate that BFVZ is ready. willing and able to make a full and rapid disclosure
of all claims and adjustment data for tires it has produced and which were utilized on the
Ford Explorer. in exchange for full claim and adjustment data on Explorers produced in
Venezuela as well as the additional information listed above. In the interest of consumer
safety, I believe that such exchange should occur as soon as possible.

If Ford is willing to discuss this offer. please contact me as soon as possible at the
above number. Thank you.

Sincerely yours,
\

Vo !
\
im\.

John'Harrington
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